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Part I 

Introduction: 
Far nearly two dor.adee, them has been a spirited academic debate over whothcir "ehfill iRau()" conoooled carry 

laws (also known OB r ight,..1,o...carry 01· RT'C lnws) hove an lr'nportant; impact on crime. The "More Guns, Leas 

Criruu" hyp1iUn-!Kit> origimJ.Uy articulated by John Lott and David Mm;lanl (1.9117) clRimed that RI'C lawR 

dccr=cd violent crime (p088lbly shifting criminals in the direction of rommlttiug moro property crime to 
a.void armed citizens). This resea.rch =y well J~ve en<.:ou !"3ged at.ate legilllatures to ndopt R'l'C Ic.ws, arguably 

umkiog t ho 1-mir'ij 1997 paper in the Jo-urnal of Legal 8tuclic;.o; ono of the mOb-t conseq_uent.inl criuu11ologir.al 

article!> publi'lhcd in the lo.<lt twenty.five years. 

The original Lott nnd Mu.E.trud pAp~r as woll M subsequent work by .John Lott iu bis 1998 book Afore 

Gu·1w, i,ess Crime used a panel data an.a.lysis to support their cheory that RI'C .1'lWS rednco violent crime. 

A lf\rgc numbOI' of papen; examined the Lott thcRi.'l, with decidedly mixed results. A number o f sLudies, 

primarily Ulling the limited data initially employed by Loit. an<l .Mustard for the period 1977-1902, supported 

the Lott and M~t.ard thesis1 while I\ hui;l of other papers were skepticil.l of the LoLi lindiags.1 

It was hoped that the 2004 National Rcscn.rr.h Council (NRC) report Firearms and Violence: A Crinrol 

Review would resolve the controversy over the impact of Rl'C le.wi;, but this was not to be. Whiln one member 

of the committee - .T o.mc.q Q. Wilaon - did partially endmsc Uic I ,<,t t t.hcais by eaying there WllS cv!<lcnco tliat 

murders fell when RTC laws "'ore s.dopted, the other 15 members of the panel pointedly criticized Wilson's 

claim, anying th.nt "the scientific evidcuci~ doca not llupport hls position.9 Tue 1110.jorlty cmplmaizcd th.ot the 

eetlmat,ed ~ffecre of RTC laws were highly sonsitive to t.he particul11.r choice of explanatory variables and thus 

concluded that tbe panel data evidence through 2000 wa..,; too fragile to support uny conclualon a.bout t.he 

true effects of !.h~c Jnwr,. 

Thil:t paper begins by reviaitlug ibtt p~nel data evidence to sec if oxt.ilndlng !.he data for an additional H 

~. thereby providing additiorui.l crime do.ta. for !)tlor IITC states 118 well ns oo ll newly adopting BTC 

statr~~, o[t'.1'9 auy dP.&1:E'.r picture of the camm.l impll.Ct of n.!lowing d t izens to carry concealed won.p1>uK. Across 

seven dilforcnt permutations !tom four major sets of cxplalmtory w.rfables-including our preferred model 

(DAW) plus models u.qcd by ~he l:kcu.oan Center {BC) 1 Lou and bt'ltt.'3Lnrd (LM), and Moody 11.nd .MAtvf!Jl 

(:MM)-RIC laws c.re assocint.ed wllh lii9her rates of overall violont criniP. ma<l/or wurder. 

To an.Bwer the call of the NRC roporL f.o.( new approaches to estimate lb.o lmpa.cl. o( RTC lavro, we use a 

now AU!.tlHticu.l technique de:ngo.ed to nddrcsa some of tlw w~nC66eB of panel dato. models that 41:u; gained 

prominence in 1.hn period sinco the 2004 NRC report. Using the AynthoUc controls methodology, we hope to 

preaent the type of convincing l\fid l'llhnat resulta that can reliably guidA policy in H1Jt; nrea.2 This synthetic 

controls methodol(©' - first introduced ia Abadio a..ntl Garden.zabal (2003) o.nd ex.ponded in Abadie et o.l 

(2010) a.nd Abadie et al (2014) - uses o. m(U.ching methodology to create a credible "syntJict,ic conLrol" baaed 

on a w1:Jighted average of other states tlmt la*!l mr-1.chllli the pre-passage pattern or crime for 1Juch "tre.ated" 

11n irupport of the orl11u11lJ l997 Lott nml Mm;tnrd pa.par, see Lor:t' s. 1998 book Mure Gun.,, U43 Grime (EJ.Dd the 2000 and 
2013 eciltione of thi,~ book). A3'rl!6 o.lld Donohue (2003) Md I.he 2001 :-iational Rel!elU'cb C<>uncil report Fi= 11.lld Violence: 
A CrJtkal Revlaw dlllmlelll.-d ibo LoW./Munlard b.ypot.km,ls llill lacking credible BLaililLlt:1'1 Sl>JJJX>r~, M d id Anoja, Donohue, IIJld 
Zbang'a 201 l Amerlc,m !Aw cmd BwrwmiC3 paper (and the 2011 Nl::!ER. pap~ forthr.r cxpn.'lding the ALER paper). Moody 
&nd M~veu (2008) &nc.l Moody, MMV•:U, Zlmmonmm, D.J1d Alemante (2014) conUnuetl l.o 11.l'itUC In favor of a crl:me-red.uclng 
eltecl of RTC laws, ~lllough Zlmmerm:u, (2014} concludce th~ RTC !&"'II inare1Me vlulenL r.rlrn~, as da.CIWllcd ia Soct ioo Il.B.O. 

3 Abadie ct el (2014) ld<Jn~ify u. num~'T of pUllaiblc probkma wi~b pMol rvg'n..!u.1ir,1r1 t¢chniquc:i, i-ncludiag tbo danger of 
extrap,olaciou when U1~ ob~et\'llblc ehru-ocwriritlai of I.ho t n.'61ed area are outside tlte flUlS!C of Lh<: oorregpondlng cbaracterlstlra 
for Ute otlicr obSCTVll~lons in Ilic ~mplc. 
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atate, whldi can then h1c1 ul\.ed to eRtiru/\te the lilmly path of crime if RTG-nilupl.ing Rtn.tes had not ndupl:ed 

u. RTC law. By compnring the n.ctu1ll crime pattern for RIC-o.doptillg states with the estimated synthotic 

coutrohi in the poot-pa.ssage pcrio<l, we derive year-by-yrJar estimates for the impact of RTC lnws in the ten 

yc.n.rs following o.doption.3 

1b preview our Ill<\jur findings , the synthetic 0011trols esti.u.iate of the o.ver3ge impact of RTO l.1.m a cross 

the 33 sta.tcs that adopt between 1981 and 2007'1 iudica.te thnt violent crime is &-ubstnntia.lly higher after 

ton yeare tha.u would have be<>,n l,he case h.nd the RTC law not hr.en ndopted. Essentially, for vtulent r.rime, 

tho synt.hetic contrultt t1,pproach provides a siru ih1r portrnylll. of RTC lo.w:-1 w, that prt1..-ided by tl,e DAW o.ml 

BC panel data models and undermines the results of the LM and I\,IM imnel data. models. According to tho 

J\ggregate synthatic control nmdelll - whether one URP.H I.he DAW, BC, LM, or MM covaria.te!I - R'.I'C laWti led 

Lo Ulctealles in violent crim1} of 13-15 percent after ten years, with pObitive b ut not statistically significant 

effer.tR ou property crime and mnrder. Tho tnedian elfod of RTC adoption after 10 year!! i i; 14.1 pr..rcent 

whether ono considers all 31 statcR with ten )'CIIJ'tl of dnLa. or limits the o.o.alysis t.o t.he 26 .stntce with the 

m06t. oompelliug pre-pa.sAAge fi t between the adopt.Ing state.c; AJtCI their S}'lltliHtic contmlH. Comparing our 

DAW-llpecificnt!CJn findings with the rooul~ geuernt.ed Ufillf?; pll\.Cebo treatment~, we !US able to reject the 

null hypothesis thnt RTC Jaws hfwe no impact on aggregate violent crime. 

Tho slrncture of the paper prt.M;.eocls na follnWll, Pari lI disc."1.181.Hc!H the pane] 1fot1.t resul LH for the fmtr 

different modol.s, showing ~hat the DAW and BC models indicate that RTC laws hnVQ increased ylolent and 

propArty crime, while the LM fl..Cd ?,,.11\,1 models provid{) evidence that RTC IAWll have incr!Wled murder. We 

u.rguc thoL lhe DAW llOL of e..xplriuoLory variAbles are thr. ruotlt plnuHibla and show LhaL mockst and ndvisuble 

correctiollil to the LM a.ud ~Thi ~iflcatiollB also generate estimates tbA.t RTC lawR increaso violent crimti. 

T he reml.Lluder of the pt1per Bhows l:l11:1t the B}'llt,hetic contmlll appI'Ollch 1wder all four 11ets af explanatory 

variables uniformly supports the conclusion that R'rC laws lead t.-o substanLlal increa.'Jes in violent crime. 

Part III describes U1tJ ir...atistica.l uuderpinn!ng11 of the syn thetic c.ontroLs approach Wld specific details of Olll' 

lmplemen(Jl(lon of this l-e(;hnique. Part IV providt!S our syntheLic cant.rob! estimnu:s or lbe impo.c;L of R'rC 

lmvi;, and P1\rl. V co:ncludett with sowB thoughts on the m<-1d1su:tiBmS by which RTC laWB incref!Jie violent 

crime. 

3Tbe BCl;UtDcy of thl& uto.tcliiog can be qualitatively 11,~oouood by ~mining the ro1.1~ Clll'..llJ1 exiuiue prodici.!on errw (RMS PE) of 
the synthetic C(IIllrol in the pro-treatmec.l ~tiod {or a ,·armUon on Lbt.9 RMSFE impltlmcotod in Ulhl pupor}, and tbe signmcan~ 
of tho est!mat~ ttcatmea.t offcct can be appr<ncimaied l,y nmning a e1;rri(:tl of plaoelx, estima tes auJ e"'ii.miniog ~1'¢ ~zc of t lte 
m,irnnated tt:eatmo:ot effect In (lc)mpllrison to thu <&trlbutlon t>f pmcebo tl'lll,t.ment effec!A, 

"Note that we do not generate I\ 15Yllthetlc control aa.tinu,te tor lndianA; ev,;n though It Pll.'l'!lod. its RTC 111 .. , iCl 1980, owing to 
the fnci, tbnt wo do t\t'I' lui.vo cnoug1, pro-troatmonl ycOJ'II to e.ci.:ur:\tcly me.tdt the st e.to with n.r. ~ppzoprlale Rynt,bolic ronl.rol. 
We cuullidcr the cffec;t of making lndil:\11.l, El trcs.tmc,ut i,t4;c as a i:oti,.rntnaia check a.ud find tbe.t Lhw chnDgc do.-.., uot mca.n.inl!.full.y 
cruulJ(c our rcaulte. Sbutlarly, we do no~ generete ~yuthot:ic contri;,l crtimate!I fo.r Iowa and Wl1<CUnsin (wh06e R!I'C laws weut 
le.to err ... :1 la 2011) tu1d for Illlitola {2014 RTC law), bf!ca;UJ!o of the l l•nihod pOAt-pl'.,,,,agc date.. 
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Part II 

Panel Data Estimates of the Impact of RTC 

Laws 

A. The No-Controls Model 

We follow tho N ltC report by beginningwltb t he basic facts a.bout how crime has w1foldcd 1·elaLive to national 

trends for st.o.t!!H wltipt.ing RTC laws. F igurn 1 dep icts percentage d1uugel:l in the violout c1rime rate ovor our 

e uLir~ dat.a period for throe grouPll of states.: those t haL never adopted R1'C l.t1.w11, those that adopt.ed lITC 

lo.ws i;om.atlmti between 1977 nnd 201'1, M d th08e thn.t adopted RTC laws prior tc> 1977. It is noltfWTJrthy 

Lhat Lbe nine eLn\.ca tbnL never adopted R'TC lawg experienced declines (in percentage terms) In violent crime 

t,hat. ar:e greater than four tuuoo the reduction oxpmienced by states th1it, t«:lopted RTC oit.lrnr prior to 1977 

Or U.Urlug Our period of o.nn.JysiR. & 

0 

Figure 1 

Tho Ol!cllne In Vlolent Crime Rates ha• been Far Greater l11 Stat.o11 with No Rl'C Ls.wa., 19n-:2014 

0..ll! ac...,..., IJCR let a.mo mat; Ca_,~ i1>t!1> p.,rrulmilu 

-42.3')4, 

/ 
/ / 

/ 
/ ' ', ___ _ 

--~sZJj 
&O;,™~/. ., /.; 

R1u, ='.\U5.e 
,/ 

/ 
/ llSIMn 

~ -:!NPoo;,'.11 

Sta~ 1/'iQI hll'YG never 
~dopl&rJ RTC Lawu 

- 8,7% 

/ ., 
/' 

~ / - --
$1etl)'J Uiel J,ave adoplsd R'TC ~ 

b~W-n 19n and 2014 

-9.S'Jf, 

/ 

2 1977 
__. 2014 

I 

/ I / -
Slstas D'8! !ldop1ad RTC li!\lm 

prioTto 19n 

The ~"RC rnpntt presented a "no-crmt.tnls" estimate, wbid , 1H j1i.llt. t.he coefficient. P.>11.ir1Ja.te on the vnriJ:\.bl!-! 

indicating the de.tc of adoption of a RTC law in a crime ra.to panol data model with state and yca.r fixed 

novor tb.o same 11177·?.0 14 ix:riod, tho rrtatM ~ l~ c.voidi:::d ooopt:ing RTC lo.ws hu.d :subt!to.ntially low<:t iacrw.'i<.~ in tb.ei.r r~tO!l 
of incaza!Ia.lfoc B.Dd JJolk.o employment . The nine n~~l.1.dopting states lnerel.\U<::d their iccazcere.tioc tilt~ by l!05 percent, whll"' 
th.ci l11e&rcara,lon ra1.41!< In tho >ldopllng statee '°"° hy ~6'J =.cl 250 poroo,it, for tMHo ntloptlng RTC law~ hnfl)rO o.nd after UY/'T 
rwpcctiwly. Si:milM)y, tl1e mtc of police crnploy1uwlt rol'll: by 16 pcrce,;it lu the ocVN-il<lopting ital.es 1\!1r.l by 38 ond 65 pcrrcent, 
for tb06e adO]ltlng befon and after 1977, re11v~ctivcly. 
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clfocts. According to the NRC niport, "Eotimn.tlug the model IL'>lng rlatR t.o 2000 showA I.hat .states adopting 

right.to-carry laws i;aw 12.9 pcrcont int.-reases in violent crime - a.nd 21.21>orcent increases in property crime 

- relative to nationa.l crime patterns." 

We now estimn.to this same model wi[ng 14 additionnl yonrs of dat n (through 2014) and 11 nddltional 

t\Cloptlug t1ta.tes (listed at the bot;tom of Toble 8). Row 1 of 'l'oble .I iibows the result.~ of this "no-contwl~" 

pnncl data approach using a dummy model, wbich jUb't estimntcs how wuch on avcrngo crime changed o.ftor 

RTC lnws were passed (relative to u3Lional trends). According to th.ls ruudel, the average i.,ostrpaRsngo 

jncrease in viulent crime was 20.2 p~n;w1t, while the OOHJptuable incrense iu property crime WUH 19.2 percent. 

now 1 also rep-0rte the !lllpact of RI'C laws on the murder rate (Column 1) and the murder count using 

a negative binomi.nl model (Column 2), which provide statistically irl!iigni.ficant ostin111tP.8 Uiat RTC law~ 

incrcosc murder by 4-5 percent.. Ii 

The NRG Report tJ.loo pre::;ented n. 11pllne model to estimate haw RTC a.dopUon might. alt.er the t rend in 

r.rimo for n.dopting sl.nlcfl, which suggested violent crime o.nd property declined relative to trend in tho do.ta 

through 2000, while the trend io murder was rmc.ha.nged. Row 2 of Tuhle 1 recompntAA t.h.i.s "no-controlR" 

spline model ou <lat-a through 2011, which eliminaloo the earlier suggeRtion thlit RTC lnws were associa.ted 

with any drop (rolat.ive to trend} in violent or propntly crime, and rt>affir.mB ~he null finding for murder. 7 

Lu other words, more B.lltl better data lliJ.vtt strengthened t.1111 dUlJlmy varinbl.8 m11del finding that R:I'C law1> 

inctcllSO violent crimc1 and eliminated the carlfor spline model showhtg of possible declines in violeu~ and 

property crimf.l. 

'table 1: Panel Data Estimates Showing Greater mcreases in Violent and Property Crime 
Following RTC Adoption: State and Year Fixed Effect.is, and No Other Regressors, 197'7-2014 

Murder Rate Murder Count Violent Crimll Rate Property Crime Ra.te 

(l)_ (2) (31 (4) 

Dummy VD.r!ablo "Mociel 3.8.J (8.19) 1.049 (0.053) 20.21 ••• (6.83) 19.18 ... (6.06) 

Spline Maciel - 0.2K (0.61) 1.004 (0.0fl4) 0 .22 {0.79) II, 14 (0.50) 

OLS eetlmationB inch.ade year and stn.ui fixed effects a.uc.l 9.rll weighted h)• stato populat.lo:o. Robust Ht-!lllda.rd 
crrur11 (dntitc.rcd a.t lhu 11te.ta level) arc provitlcd next to J)Oint cist.imatEfl in parcnthCl!QI, Incidence Rate fl..otios 
(IM) ei!Lim.i.ted using Negative Binorni.a.l R.egrceelon, where state populuLion is ind11ded ~ a control varlnble, 
are presented in Column 2. T he null hypothMlS i6 that tho mR equals 1. The l!iOurce of all the crlmo rateR is t.hc 
Uniform Cr.imo Reporui (UCR). • p < .l, '«* p < .05, *** p < .01. All figure.'l rcporLed in perce nt.age Lemm,. 

While the Table 1 dummy 1nodcl inwcates that RTC states e."'q)filiencc e. wori,e post-passage crime pattern, 

Utls does not prow that HTC lnws incrOO<le crime. For example, it mjght be tho case that some sta tes decided 

to fight crime by a.llowing citizen.,; to carry concealed handg11ru1 while othera decided to hire more p oUce and 

lncarcerntc n greater number of convicted criminals. If police and prisons wcro more effective in st-opplng 

crime, the uno control:!n model might Hlmw tha.t the cri.ma exp~riem::e in RI'C RtB.LP.6 waa worse tlrn.n in other 

IJTbe dummy ,ruiabli! mo.deJ report,, ihc coefficient assoclntc<l. wlth &Il HTC vnrbtble Ibo\ is given a value of rero iI an RTC 
law 1B nol hi oITcct in th.at year, a vn.luc of one if B.D RTO !Jlw I~ in clicct th.at. entlro y<>Ar, o.nd a ,'Illus oqiw LO lhc portion of th!! 
~ lilt n 'l'C law ill in effect oth~ii,c. Tho date of adoption for each R:nJ state Is ~hc,\·n in Appendix 'nr.ble A 1. 

fJ'he rJpluw model reports ~ult.it for a variable whJch 1..~ t!&li.gDod a value o~ w.ro beforo the HTC law l.11 ln offoct a11ci a ,'alue 
eqtL'l.l t.o the J)Orlioo of the "f('.:U thfl Rl'C laws was in effP.r.t. tl,e fim yan.c a.ft.er adt1ptJl'ln. 1\ft.cr this ye~r. the v;i.luc oft.he thlJI 
l'OO!ible 111 incrnmented by oue anauu.lly fo:: states t.bat ~uplud right-to-cal'l'y luw~ but~'OOn 1977 8.Dtl 2014. Tho i,pliDe model 
aho locludc:i a. &OCood trend v,u~blc rcprwmitlng the numbe~ u£ yoo.m that have p-d sinco 1977 for the staie11 adopting RTC 
ltlwtl ovor tho sa...'llpla period. 
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Rtnte; even if thiR were not a true. cnumi.J result of t.h~ adoption of Tl'l'C luws. AR n turns out, though, RI'C 

states not ouly cxpcrioncoo higher rnios of violent crime but they also had larger incre.8.lles in incsucere.tion 

and police than other Atiltea. \Vhile the roughly 7 percent greater incrc!IJJe In the incnrccrstion rate in RTC 

at.ates is not stnt istlcally significant, the mcrcnRcs are large 0.11d sta.tl~tically signi.lleant for police. Accordingly, 

'li_:i.ble 2 confums Ulai lITC statee di<l not have declining rates of iuca.rce.ration or l.oL1.1,l police employees a.ftcr 

adopting t.heir RTC lt\WS that mil!:ht explain their relatively ood criuio p&formancc. 

Tuble 2: Panel Data Estin1ate1:1 Showing Greater lncrea~es in lncarcerntion and Police Following 
R'TC Adoption: State nnd Year Fixed E(l'ecta, and No Other Regressors, 1977-2014 

loc.arceratlon 

(1) 

DWlllllj· Variable ·Modd 6.18 (6.22) 

Police l•:mploynurni Per 100k 

(2} 

8.30 ... (3.l!i) 
-====-

Policu Olllcen, Per 100k 

(3) 

'f.08"· (2.76) 

EBtline.linns include ~ar and state lliced efTecui 11.lld are welght8cl by state popultl.llon_ Robu.s.l. lltnndl\.rd error:, 
(cloot.cr:cd at tnc atat.c luvcl) a.re pro\'idod next to point eetimal,\,~ in p!l{cnth~. The source of the police 
1!.mploymenl. tale nnd the sworn. police ollicar rate la the Uniform Cr!m.0 Reportij (UCR) . The source of t.ha 
ILlcu.n:enition ratti itJ the Dure.au of Jlllltir.e Statlsti01 (DJS) * p < .!, 0 p < .05, .... , p < .01. All figuroo reported 
in percent.age tc-,rUl.6, 

B. Adding Explanatory Variables 

We know from U1e e.n!l.lysie of the dummy model in tho NRO report o.ntl io 'l'able 1 f,hat Rl'C lnw adoption 

ls followed by hig/1er rates of crime {relntivc to national trcmle) and fron-1 Tobie 2 that the poorer crime 

performance after R:.l.'C law adoption occUTI:1 de.spite tlte fact thot n:r c states continued to invest at ll".a.st as 

heavily in priAons and ncLusdly invested 111oro heavily !Ji police thn.1t 11on~RTC atn(A'.(l. While the thcoreticnl 

pre<l.ictioru; .J.bout the effect of ITTC laws on t~rime a.re indeterminate, the~ two empirical fu.ct1J bMed on 

the n.ctual patternH of crime !l.lld crime-fighting measures in RTC and non-RTC &-ta.tes Rnggc.st that the moot 

pla.u~iblc working hYJ>Othe.sis is Umt RTO laws -inc~-e crime. The next slop Jn a panel d.at11 a.nalysi.s of 

Rl'C laW?I would be to te11t this hypoLhemli by introducing an appropriate sot of explB.I1atory Vl:lriables thtit 

plnusibly influence criu10. 

The d1oke of these Vl).ri!~bles is important beca.uso any ~1.ufablc tha.t both influcnce8 crime ruid itJ 1:1imult11r­

ucoualy corrc!Atotl with RTC lf~wa must be included if we am to generate 1111bi!U!Cd esiiu1at~ of the impa.ct of 

R'l'C laws. At the same time, including irrelevant. (Uld/or highly collinear va.ri.o.bltl8 ca.n al1I() undermine efforts 

o.t vnli1l estimation of the impact. of RTC laws. At I.ho very least , i~ seems advLsnhlo to cont rol for th.e lcvclA 

of polico and incarceration because these a.re the 1.wo most import(l.Jlt ctimillll.l jtl8tice policy instruments in 

the battle against crime. 

l. The DAW Panel Data Model 

In addition to the state and year fixed effects of the no controls modol a.n<l the identifier for the presence of n 

HTC law, our preferred "DA\V model" indudefl an array of other f.actor11 t.ha.t might he expected to influence 

crime, sudl QI; the lovohi of police and in<:nrCtJration t vnriou.s incomo, po~rty !I.D<l untiniployment m,~ urcs, 

and sLx demographic conltols designed to capture tho proocncc of males in three racial categories (1:llack, 
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\\'bite, other) in two high-crime nge grn11pingli (15-19 nnd 20-39). The full 1ml. or t!xplanato:ry vnrial1let1 is 

liated in Thblc 3, along with the regrcs.siou models nsed in throe other i;tudies that havo estiwatoo the impact 

of rrrc laws on crimo.8 

'fh,1 lJAW panel data model ill Thble 4 (run on data from 197!l-2[)]4) is consistent with the ao.tne basic 

pattern obaerveJ lu Tuble 1:9 RTC law11 on average incre!l.<Je<l violent crime by 9.5 percent and property 

cruuc by 6.8 percent in the yell.Ta foTiowin!!',; o.doption according to the durruny model, but a.gain showed no 

statistically significant effect in the spline model. lo As we saw in the no--conttols model, the c11timate<l 1:,,ffect 

of RTC laws in IlLhle 4 on the murdm n1i.e is alsu not stn.Li11tically significant. 

2. The BC Panel Data Modol 

Table 3 liilt.s the vn.rfablr.s Ullod iu the Brennnn Couter (BO) crime rcgretltf:ion model, which differ in n fow 

re.'!pects from the DAW model (Altb.ough to a lesRor degree th.an the LM Md MM modclR) (Roeder et n.L, 

2015). The BC modol controls for both lnca.rccmtion nod police rates (ns iu DAW), bot the BC model tD...1.ccs 

the log of both these rates. The J:IC model alone <:ontrols for lhe number of cxcc11Uon11, and unliko DAW docs 

not control for either the stnto povert.y rate or tho percentage of tho atat:e population livuig in a. ~IetropoHtan 

SIJ.\Watlca.J. Arca. t.'loroover, while DAW .luclud<!a aix d<'.mogn\.phic i,'ll.rin.hh1, tlC uses three o.gc grnup.ings over 
tho ngHll 15-2-9, and simply controLs fur tho Linck percentngu uf the state popufation. 

Tho rcsull.s of running the BC model over the period from 1978-2014 arc presented in Tobie 5, :Panel A. 
With the cxcnptlon that the BC dnmmy vnriable model estimate of the increase in violant crime L.<1 eomawhat 

higher than Lhat for DAW (10.98 pt.ltOOnt incren.sr. vcn!UH 9.49 pcrc.(:nt- i.ncreu.sc) , t.hc 1JAW and BC model 

e!ltlma.tea are almost ldentica.! in suggt'\llting higher rates of violent and property cdme (the dummy modP.ls) 

but. nu irupact in the !!Jlline models. If WH replace the four DC demographi<: variables wi.l.b the 6 DAW 

demographic va.r!a.blea (Table 6, Panel B}, the sizo ur the est,iIIU\t.-Od increases in vlol<mt crime and property 

crlrne (in the dumm.y model.a) arc only modestly lower thfill the DAW reaults in Thblo '1. 

3. The LM Panel Data Model 

Table 3's rccjto.Uon of the explanatory vnriabke couta.incd in the Lott and Mustard (LM) po.ncl dn.Ln model 

reveals two obvious omission.<J: there are no cont;roL<J foe the lev<'ls of police and i.!J.c.J.l.fceratioa in <'.nch staLe, 

<n-oo though a l!ulibtantial litcrah11:c ha.a found thnt: these factors bnvc a large impact on crime. Imlcc<l, 

as we saw above in Tobie 2 both of these factors grew ofter RrC law oooptloo., and the incre1.111e in polico 

employment after Rl'C acloption i6 aubstnnlivcly and BtntiAliCS1.lly significmit. A Bayesian n.nalysis of the 

impact of lt l'C laws found that "t;.be incarceration rat.e is a J}owcrful predictor of future crime rates," aod 

apecifically fnull.od this omission from the Lott n.nd Mustard model (Strnad, 2007: 2[)} fu 8). Withont more, 

thou, we hn.-ve reason to believe that tho Ll,1 model ii; mis-specified, but in addition to the obYious omiti.cd 

K\iVbilo we 1\\ t,cmp~ ea include 111:1 m1>,ny atatoa in tlte.~.; n,grtJ!l!lione as p,~iblc, Di.lS~ct of C<,hnnl,iu incarceration rJatu i~ 
mi.!uring a.ft.el' the Y'JO.r 2001. 1n ad(!J\[On, a handful of obfier,"Utioll6 are a.lao dr°'ppcd from the LM a~d MM regrl!lllliO!lS owing to 
sto.t:Es that dl<l not roport &ny u~ab],: urrwt data in VllllOUII ya,.rs. Our regresslowi a.re performed wll.h robwt stan<laru error! 
th.at me clUll~ ~ the state lo;.·el, !l11d we lag the STteflt rl\LciJ uirod iIL both ~he U,f Md MM rel{reBlliou modele. The r&tivua.lC!! 
underlyia~ bot11 of theee ch.angeR ,,,..., do1K.-ribed la more <fottl.il in Aneja et nl. (2014}. All of toe rngro!RioIIII pr119entl!d in this 
paper a.re wi!lp;heod by sts.te popu!Jl.~1011. 

IIThe oompln~o ~ot or entbr>J\tce lot ~11 o.'qllanar.ory varfa.hlet, (axoopt I.he dort1l'>tf11pbic vn.rl.ablu!) ror t,bo DAW, BC, LM, and 
:lvfM dummy iu•d 11pliao models l~ ~hu,,;11 i11 appendix 'nl,l.,lc A2. 

10 Defens!Vt: Ulla! of guns are onon: llkcly for violent crlruw because the victim will clearly be pte:mut. llor property etiroca, the 
victl.m lR t)•piC'J\lly absent, thus ptovidiug Jcee oppQl'tunity \v dofurui with a gnn, Il is UJtclear whether \.ho ma.n,y wayit in which 
lU'C Laws c11uld leod to more crln:rn, which we dLqr:uJill ln l'11rt V, would be more Ukely to far:Jlitutu violent or pro tilt.tr crime, 
but Ofil lnh:ltlon la that violent r.rlma would be r.iore ~troo.gly in1uenced, wblcb le In fact whP.t T:i.blo '11mgge!lts. 
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Table 3: 'l'nble of Explanatory Variables Tor li'ou.r Panel Data Studies 

Explanntory Vo.r1ablea 
lUght to Cru-ry Law 
Ltigp;ed Per Capita Inc.uceratlon Ra.to 
l,aggod Log of Per Capita Incarceration Rat-0 
Lngged Police: Staffing P~r 100,000 Rr.eirlm1tR 
Li1ggeri Log of Swurn Polke OffiCCI'!I Per .Ralidmt Population 
Lllgged Number of Bxec1,1tlon9 
Povudy Rate 
Unemployment Rate 
Por Capita Eiluwol Consumption from Deer 
PcrccnlA~~ of the Stole Population living lu Mot ropolitn.n SLntiRticnl Areas (MSAe) 
R.ea1 Per Capi~a Personal lncoma 
:.'.llnmi:nal Per C'n,pita Income (Mcdl.a.n In~me in BC) 
fuml Per CaplLa Income .Mainte,urwco 
Real Per Capito Rlitlrement Pa,ymonts 
Real Pur Capita Ullfilllployment Inauranru Pli.yment.6 
Popula.tiou Density 
Lugged Vloleut or Property A.nest RatB 

$Lo.to Population 
Crllclc lridex 
Lagged Dependent Variable 

{j Ago-8c.x-Rncc Demographic Vu.riablc~ 
-all 6 comhi.uatioll8 of bl~, white, o.ud other maloe in 2 age groups (15-19, 20-39) 
indi.c-a.ting the pcrccn~ of t.he population in r.l\Ch group 

:-t Agc--Group PercP.ntagcs (15--1!), 20-24, 25-29), =d mack PcrccnLage of Popull.l.tiun 

36 Ago,Se;x-R.a.ce Demographic Variable~ 
-nll pOllslblc oomhluatiollS of blaC'k and white malcR in O ogc group.,; (10-19, 20-29; 
30-39, 40-•i9, 50-64 aud over 65) EJ.nd rr.peating ti.ii~ wl for foJJlJ.\ICll, indicating the 
perr.entae;e or tho population l.n co.ch group 

DAW HC 
X X 

X 

X 

X 

X 

X 

X 

X X 

lC X 

X 

JC 

X 

X 

LM MM 
X X 

X 

X 
X 

X X 

X X 

X. X 

X X 

X 

X X 

X X 

)C 

X 

l{ X 

:'.llotq: 'the DAW mooel ie lld:vo.uc:cd in this po.per, while thr. other tbrcc modcla were prcv[ouR!y publl&bc<l by the 
Brenmm Centw- (BC), Lott and ~lub-tard (LM), and Marvell and Moody (.MM). See footnote 18 in Apponrlix 
D for nn explanation oft.he d.iffcrc.nccs in the retirement pa.ym1>.nts variable dP.finition bctwt:.m:. t.be l ,M a.nd MM 
Hpecifica.ti.ons. The cni.ck index vnriD.blo In t he )..1M StJLci.llc:at lon ill available only for 19ro.2DOO. 
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Tuble 4: Panel Data Estimates Suggestlog t.hat RTC Laws incronso Violent and Property 
Crlllle: St.ate and Year Fixed Effects, DAW Regreasors, 1979-2014 

Murder Rat.o Murder Count Violent Crime Ilnto Pmpr.rty Crime Rate 

1) (2) {3) (1} 

Dummy Vl\l'inblo Modol 0.30 (5.35} l.U50 (0.052) 9.40' .. (2.96) 6.76 .. (2.73) 

Spliue Model -0.31 (0.53) 1.002 {0.00,1) o.m; ~o.64) 0 .1'1 (0.38) 

OLS estimatio1111 incl.ude ye!\1' and etatt. lixod effectu a,nd oo-e weighted t,y ~to population. RobttBt suw.dard 
errors (cl11&tered 11t t.he atn.t.e level) e.re provided next to point eatime.tea ln pareuthosas . lucid1mce Ro.te Re.tlos 
(IllR) esUma.t~ wsing Nt:gatiw Dinomial Regret1sioll, when: !Statu population ie includt:tl Ii.'! 11 i.:.antrol ~,uiahle, 
111'0 pmmnted in Column 2. 'l'bc null hypotho!UB in th11t. the IRR equals 1. Tbo source or all the crime ratr.s i~ 
lhe Uniform Crime Reports (OCR). SLx demographic variables (based Ofl dille.ront ngo-ile."t-race categories) Bro 

ioc:luded os couttulii in the rngt'{'-~'flion 11hove. Oehm: crm&rol~ indnde the. Jagged incacccmtJon mtc, the lagged 
police employee rate, coal pm capii1L peroont1.l income, the unor.nploymen·t ra.te, poverty rate, b(.oer, and percentage 
of the populAtion living in Ml:lA.8. * p < .1, •• p < .05, •** p < .01. All .6gura1 reported. in porcen.tll,6-a tenru1. 

l'.I 

Table IS: Panel Data Estimates Suggesting that RTC Laws increfl.9e Violent and Property 
Crime: Stato and YMr Fixed Effects, BC RogrAA..'lOl."S1 197S-2014 

Ponel A: BC R eynmior., Including 4 Demogropluc Varwbles 

Dummy VH.ria.ble Model 

Spline Model 

Murder Re.tc Murder Cot111t Violent Crime Rate Propert.y Crime Ila.to 

1) 

3.45 (5.67) 

- 0.49 (0.51) 

(2) 

1.050 (0.051) 

1.003 (0.00,l) 

(3) 

10.98 ... (3.65} 

0.19 (0.00) 

(4) 
G.86 •• (3.26} 

0.12 (0.35) 

_ _ _____ P_a_r_id_ B_ : _B_C_ RCQ'1'f.llfJ!Ors with (J DAW Dcm.ogrophic_V._ana_._hl_u ____ _ 

~1 u.rdcr !late Murt\P-.r Count Violent Crime Rate l ' ropcrty Crllllc Rate 

(I) (2) (J) (4} 

Dummy Variable Model 1.88 (6."17) 1.057 (0 .051) 8.97 ... (3.29) 5.57' (2.85) 

SpHne Model -o_. 3,1 (~.4,8} l.003 (0.004) 0'.24 (0.,59) 0.16 (0.34) 

OLS estJmationH include yffil' and state fixed eITecte a.nd are weighted by et.ate population. Robut,t 6t..'londard 
crrora (clwrt.erad a.t the stati: le-YB!) nre provided nrud. to point B11ti.mate£1 in parenthc&'S. lncldance IlAte llatioo 
(IRR) Cilt,i.nuJ.t<..'ll UJ1ing Negative I3innmial Re~ion, where lll.u.tu po{)t.!ll\tion is indutlcd a:i ll conlrol va:ria.hle, 
nre prescni-Od l.n Column 2. Tha null hypothesis Jl! t.ho.t th0 IBR 0CJ.~ 1. The source or o.11 tho crime ratei; lll the 
Uniform Crime fu..1>orf.8 (UCll). Four demogr11phic variables (perc:cnt black, percent aged 115-19, percent aged 20-
2·1, ru:id percent o.gcd 25-29) arc lncludcd in the PMel A regrcsBiorui. The: {i DAW demogrnphic vnrir.ibl~ liJ:c u.scd 
in thl! Pl;lllel B reg;rreslons. Othe.r co:cr...rols im:lnde Jog of the lagged. lncarcora.ti011 rn.t.e, 18,{l;ged police employment 
par rE'Jlir!P.nt population, the unemployment rn.to, nominal per cap[fa income, lnru,,cd m1mber of executioll5, gallon.e 
or bP.er r.onmi.med per cap[tn. " p < .1, •• p < .Ofi, •H p < .01. All rlgw·cs reporl.od in perr.entol\ge terms. 
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varinblo birui, we have di11ct!B8ed nn iu·ca.y of otlillr infumitim1 with the LM model iu Anejn, Doouhnc, ru.111 

Zhe.ug (2014), including their re!iE111cc on flawed arr(m rntcs, and h1ghly collinear demographic variables. 

As noted in Anejo, Donoh11c, ttnd Zhang (2014), 

"The Lou. o.nd Mustard ntre!!t ro.tC'II ••• n.rc a ra.tio of nr~ta to crimc-..s, which nw:ooo that whou 
one person J.:illfl many, for example, the arrest rate falls, bnt when many people kill one person, 

the arrest rote rises since only one co.n be arrested in the first i.usta.nee n.nd runny CSl.!1 in the 

second. The bottom line is lha.L Lhla 'aucsL rate• i8 uoL a probability and is frequently greater 

than one because of tlrn multiple nneats por crime. For a.n ex"ten.ded discussion 011 the abundant 

ptoblems with ~his pseudo arrest rate, sec Donohuo and WoUors (2009).» 

ThH Ll,{ arroet. ratee are ahm economutrically prohleruatic !rincfl the dmmruina.tor c)f t he arroill. rate ill lbe 

.numerMor of the dopendent variable crimo rate, improperly lc,wing the dcpondent variable on boLb. sides of 
(.he regrCfll'lion equation, We la.g the /l..ITest mt.AA by ono YP.Jl.r to rcdur~ LhiR prol1l1Jm of rntlo biDB. 

LotL nod ).fU!lta.rd's uso of 36 demographic vorlables is nlso a. potcnLial concern. With so many cnotmuusly 

collinear variable6, the high llkellbood of introducing noise itlto the estimation process is revealed hy th.e 
wild Onctuations iu the coofficleut estimal.e!I on these vnrinblC!S. For oxau1r1Je, comll1ler the LM explmultory 

variable:. ((nllither black nor white male. aged 30-39" and the identical corr~n<liug fem,i.l e category. The LM 

dwnmy varin.blP. model for violent crime 1mggests that tbe mo.le group will vastly !ticrease crime (the c~fficient 

is 211 !), but their fornale counlorparts have a.n enormously da.mpening clfect on crime (wiLh n. coefficient of 

-2551). Both uf those highly imph1.usible estima.te.s (nol i;huwn in '!'able A2) ttre statL~Lically signi.fk.ant nt t.bti 

1% levt!l, and they rue almost cerLa.irLly picking up noise mther tlian Teve.i.ling true rolationahil)8. !Jizane 

rcRults a.re common in the L1'.'1 estimates among these :16 deruographk varinbl,,111. ll 

Table 6, Pru1cl A shows the results of the L:M pa.nel dnt.n model cstllJl&ted ovor the pcrio<l 1977-2011. As 
i:;een above, the DAW model generated estimates tha.t RI"C lawi; raised vtole.nt and property crime (in the 

rlummy ruorlcl of Tobie 4), while having no ohvious imvnct on municrs. The J.M model 6ip11 theec prediction!! 

by showing atrong estimot.e:i of increased murder (in t-he spliue model) u.nd no evidence of lr1creased violent 

or property crime. We crui almost perfectly restoro the DAW 11'able 4 findings, however, by !l:imply following 

t,he typical pattern of crime regressions by lirniting the inclusion o( 36 higl1 ly collin~a.r clemograph!c variables 

and including m ea.'IUrell for polh.:\l and in~rceration. These res\1lt-s appenr in Panel S uf Tobie 6, and thili 

modified LM dw:nm.y variable model suggests that RTC laws increase crime. This finding is similar but 

sornewhnt stronger tho.n the DAW dummy vnrlable model e:iUmato of higher violent nnd property crime. 

1n sununa.ry, the L"M model thnt had origi ually b<!cn cw ployed using data through 1992 to nrgno that 

R.'l'C laws reduce crime, no longer showi; any stall:itically significant ovlden.ce of crime reduction. Indeed, 

using more complete dn.to.1 the L.M spli11c model (Plluol A of Tf\.ble 6) sug,gests that RTC laws increase tho 

murder ra.Le and couul by about 6 or 7 porcent .after 10 years, which a.re the only statistically sigrtifica.nt 

·results in Panel A-no other crilfle category ill affected. Thooe who are skeptical of thcsa IeHults bocauoe the 

LM specification is plagued by omitted variable bias, flawed pseudo-arrest rntce , too 1110.ny highly collinear 

demographic wriabl~, and other problems> might prefer I.he estilrult~ in Panel B, which !'ilrnply limit l;he LM 

demograpWc variables from 36 to 6, and add the incmcctation and police cont rols. These changre once a.r,n.in 

U Anoja., Donol.iuo, a.n.d Zhit.ug (2014) te11t for the severl~ of the mulllcollinearlty problem u~iug the :!6 LM demogr11pluc 
-vatl11ble&, IUld ~ problem la lmlood &Ol'loUR. Tho Varlant:e Inflation F;ictor (VIF) Ill tibown to l)e in the ,a.age of 6 to 7 for 
tl:e R.TC variable in both the l ,M dumm;• ,u,d Hplino models when the 36 demographic controlA ore 11BOd. l.16ing tho 6 DAW 
varl11blo~ reducoo tho multkolllnet\rit.y fo1 the RTC dummy lo a tole?"abli! level (with \fll.•'ti alwa}'11 htlow the da1[r;\blc thr!!!!bold 
of 5). [ndoed, lb!! cJcgroo of multloolll.nearil)' for tbo i.Ddlv!dul\l ili!mograph!at of the bl.ticl<-Ill1UB catogt1nai arc SALonMungly hlr,h 
with 3B de1ru1g'h1p:Wc controltl- iiJ ~he ncighl.M,,-Jmad of 14,0001 11"his 1m,.Jy,,it1 mam 11~ WMY of esti~1mtar of th~ lrcopnct of RT:C 
1~-..-. th.at e1npluy the Lott. MuHlard &et of 313 domographk controls (1\11 dooo the MM model). 
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Tnblc 6: Panel Data Estimates of the Impact of RTC Laws: State nnd Year Fixed Elfeda, 
Using Actual and l\fodifled Ll\11 Regressorst 101'7~2014 

Ptmel Ai LM .R£grnssors Iticluding ,'j6 Denwgraphic Variabll!}J 
Murdar Rat e Murder Count Viulc:it Crime Rate Property Crime Rnto 

~~~~~~~ ~~(1..!...>~~~~(:!-2l.___~~ ~ (3) 
Dummy Variable }l;fodel -4.55 (3.44) l.030 (O.D32) - 1.36 (3.15) 

=Sp=l=in=e =:\·=fo=dll=l=====0.=66=·=· =(0=.33=· =) ==1=.00=(l=·=· =(U=-0=0=3)=-=--0;.;...4_1 (0.4 7) 

Panel B: LM Regressot•s with O DAW Demogrophw VarialJlc~ and Addinq 
CcmtrolA fnr Incn.1r.eratinn and PnlirR.. 

Murder Rat<.• Jr.'lurdcr CouuL Violent Crime Ilata 

1) 2 (~) 
Dummy Vru'illble Model 3.60 (5.67) l.058 (0 .054} 10.06 .. (4.54} 

Splin11 ?-.foclru 0.30 (0.43) l.003 (O.Q04) ~-~U _(0~57) 

(•l) 

- 0.33 (1.'ll) 

o.~ ~.o.2a)_-= 

Prni)crty Crimfl Rat~ 

(4) 

8.09'" (3.63) 

0.50 (0.34) 

E:tti.w.nJ.:iulltl lndutl~ ye1:1r wttl ~tutc lix1::<l elicct:,i u.u<l nru weighted by 1Jfott, populu.tiuu. Robtlllt 11taudE1rd Brrorn 
(clustered a..t the stRte level) a.re provided next to point estimates in parentheses. fo Pa.ncl A, 3£ dctnogrnphic 
variables (bMed on different ag&-sex-rnce categories) are included as cont.rol.6 in the reeressiona above. Iu Pal.tel B, 
only 6 d=ographic variables am included a.nd contmla Ill'!! ndc!oo for inci:m;:eration 1mc! police. Tur both Panels, 
othllt controls includu tho ptovlOUB ~rJa :tnurdor, violent or- propmty crime arre~t ni.tfi {depending on the crime 
catcgocy of the dependent variable}, smtc population, pop~tlon deDBity, real per roplta income, tell! pc,r capit11 
unemployment lilb"L1r!WC(;l ~_ymente, r~l per capita income maintenanCl.l payments, and real ret irement payments 
per pc!l!lon <:M:r 65. 1' 1J < .1, -.-. p < .05, ~"'* :p < .01. All ligun:a reported in parc:entngo ic:rma. 
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rt!t:il,ore the Tohle ,1 DAW dummy vn.r-lHble model r~ull that RTC laws increase hoth violent and pro11~rty 

crime. 

4. The MM Panel Data Model 

'fable 3 reveals tho.t tLe Moody a.o.d MELr.-ell (~Thi) model improvea on the Ll-.{ model lu that it includeti the 

key lt1ce.rteration vnriablc, but Ml'\'1 nlrlo omit the critic.al police measure fow1d in the DA\V Specificntlou. 

The MM model ttlso contains the problcmn.tic pseudo-!lll'c!lt re.tea and over-saturated and highly collinear 

demographic vn.rlnble11 that LM omplt,y. 12 Panel A of Table 7 eslimate11 the 1[},f modtll for tho ptiriod 1979-

2011.13 While M?vI's use of a potontinlly problcmotic lagged dependent. variable control risks purging some 

of the i>Jfoct of the RTC h,w, again we e~ evidence that n:rc laws fru:rF.a,rn violent crilll~. The only n~her 

st.atiatically slgnifkant estimate iB for tho murder rn.tc in the spline model, whicli suggr.flts that the murder 

mte would bo roughly 4 percent Wgher ten yearR after RTC adoption. This finding is roughly Rlmilar to thP. 

Table Ii, PiLn.cl A finding of incrCW!cd murder in the LM model. Pll.l'.lcl D of Ta.bl<; 7 mlmics our previous 

critique of the L.M model by including a measure of police 11.ttd using more apprnpriato cfowographlc coukols. 

Thetle modilkaUorn, once ago.in revive a dummy variable mo<lel estimate of increased violeut crime. 

5. The Lessons from the Panel Data Studies Estimated Over the Full Data Range 

All four mod('JB shown in Tobie 4 through Table 7 showed evidence tb.aL IITC lnws increaced rnurdo.r B.lld/or 

overall violent eritt1e. DA\V aud DC showed almost identicnl Increases in violent crinrn of 9-11 percent and 

prop11rty crime oi G-7 percent. Tb<.: LM model ('.l'able 6 1 Panol A)-tbc liciltt of the origiuru More Guw, 

Less Crime hypothesis ()9timates a si7.ee.ble and st.o.ll.stically signlflCMt incn'..a,qc in murder will follow RJ'C 

adoption. A airnimr finding 1:1merges for the MM model ('l\wle 7, Pam![ A) , which nlw predicts a.u increase 

in violent crime. If we look at the modified versions of Lhe LM and MM models in the[r respective Panel 

B's, the LM modol (Thble 6) almoA1. perfectly roplicates the iucrew;ed violent RUd property cr.im.e cstimo.te.s 

of DAW and BC, whilo the MM mO{lcl (Tuble 7) conLlr1uei to show a 11ta.Ust\C/\lly s1gnificant increase i11 I.he 

violent erlrne rate. 

The strOi1gcst result t.o crncrge from the sovun pn11cls across the four sets of pa11ol dat.a. spcciClcaLions in 

Tables 4-7 L!1 that 6 of these 7 pa.neb show si.ati8tically slgntficant evirle.twe that Rl'C law!l incrca.se violent 

r.rimtl. The Dilly mc.ception (LM Panel A) sl1ows statistic.ally significant. cvidenc.e of i11.c:n:Me-1J in murder. In 

other v ... ords, all 7 panels support tho conclusion tlui.t RTC laws facreaae overcll violent crime OJ1d/or murdor. 

ACTOSfl. I.he 56 estimated effects in the AC~n po.ncL.:;, not one abowetl 11.ny cv3dcncc of a decrooac in crime at 

the .05 level of significance. 

1 2,\'hll,; our Thblo G MM p&\<'J dat.a apoc:Uk,;t,ltm foUowa ~foody f•l'.ld Mon-ell {20~) in includlag J;,,p;S"'J vnluoa o{ thi, d.,penJolli 
varje.ble M II TCgral!lor, no ru1Alol(<JU11 varlo.ble IA 1'.xplicitly include<( boow ia our synthetic control IW\.lyj!i~ fcnturing the Moody~ 
Me.n'lill pre<l!ctor varlab-les. Slnet1 n.11 Jagged values or the dependent varfa.ble a.re 11.ltt~y Included a.a predlctora In the R}'Tlthot!c 
coatrolB ~1tlll,Y11i~, iacludlng tha lAflY,(:d DV would ho rodundAnl. 

l~M~1 UK<J tbo crack index or Ftym- at al {2013}, but thia c.om,<!il nt th.~ prioe or luo.ilu.41" the avalll\Llu dntn yea.tB for Om .Mlti1 
pon.el data 11.fuJ.IY!IU'.I to the yeal't,I 19S0-2CJOO. We e!ith.ootod ilia MM rt.UJdcl on the data period &om 1980-ZOOO with and wl~hout 
~ho crnck ooc:Ai,ic vurlablo, whkh yfoldcd vi.rt ua.lly ldanUcal tooulLa. Thctcloro, in 'Thb].:, 7, we oxclude I.be c.r~ COCIUDC va.rlriblo, 
which a.llOW!l uu to ure 15 yo!U'!I uf u.dditioou.l data. 11.i c~timntc the efre~t of n:rc laws (from 1979, as well 1111 :.lUOl t hrough Wl4). 
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Table 7: Panel Data EBtimatcs of the Impact of RTC Laws: State and Year Fixed Efrccts1 

Uslug Actual and Modified l\1M Regressors without Crack Cocaine, 1970-2014, 

Panel A : MM Reyre.,8ors With-Out CracJo Cocaitic a.nd lncludtfl9 36 Demograph!e Variabl('..11 

Dummy Varlablu .Modol 

~pllno Mod.ii 

Murder Rate Mtudar Count Violr.nt Crime Rntc Property Crime Rat.c 

(1,_) _ _ _ (2) 

- l.81 (l.85) 

0.38·' (0.16} 

l .02'.J (0.027) 

1.003 (0.002) 

(:l) 

0.69 (0. 77) 

0.17" (0.08) 

(4) 

0.48 (0.69) 

-===O=-l=-0 {0.07..:.)-== = 

Panel B : MM Rcgrc.uvrs WithQUt Ct'Dck Cac.ame, WW, 6 DAW Dem<>{lrupllic Variables, and Adding 
a Control /or PnUce 

Murder lwt-0 Murder Count Vlolent Crime llnie Property L'rlme Rate 

(1) (2) {3) (4). 
Dutnmy Variable :Modol 1.22 {l.75} 1.0:11. (0.035) 1.50··· (0.53) 0.52 (0.53) 

Spliuo Modcl 0.24 (0.17) 1.001 {D.00:J) O.H (0.09) 0.06 (0.05) 

OLll estimatiolUI include yoar and 5ta.te furnd effectR and oo-o weighted oy etaw populnt1on, H..obu~t Btn.nrfard 
enors (clustered a.t the state lOY11l) are provlded next to point- eslJJnAtl!e In pareJJthcscs. Incidence Rat-c Ilntios 
(IRR) estilll.ll.Lccl llllin,r Neg11.t.tvc Bluuminl Regression, w.horo etatP. populnLloa is inc;ludcd wi 11 control vnrlabk, 
o.ni pra'll!nted in Columu 2. The null h,ypoLhl!flie ie that the mn eqllals 1. Jo Pa.tie! A, 36 demographlc Vl\riable11 
(b:iscd on diffE:rcnt agc,scx:-rnco cntegor[cs) arc includi:d as controb in the regrwious abov1c?. Jn Panel D, unly 6 
demographlc varlables are J..nclutloo. and 11. control ls a<lded for poHco. For both panels, oLhar c:nntrols Lnclude the 
ls,gged dependunt variable, the pruviowi yea.r's murdur, violent or propwty crime arrest rafo (dep.lndi:ng on thu 
crime r.At.egory of tho dapendr.nt vn:rio.blc), 11tnte populo.tlon, the lAgged inCArccrat[on rate, the poverty rn..t.e1 the 
unamployment iatc, rcul per capita income, n:al per capita. unemployment Wl!uumce p1.1ymcnts 1 real p~ capito. 
Income maintenanco pnymenlR, nnd renl pur cupil.a rntiremem. payments. • p < .1, .. p < .06, '*** p < .01. All 
fi.gurei roported in percentage t.m-m.,,. 
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6. The Zimrncnnan Model and Our 4 Panel Data Models Estimated for the 

Post-Crack Period 

Our previouR cillJcut1flion ll/Ul focm1ed on panel data e5timn.tee of the impact of RTC laws on crime over the full 

period from the late ln70A through 2014. Zimmcrii:Ul.Il {2014) examines tho impact. of various crime prevention 

measures on crime 11..'illlg a state panel dFLt.a t1et from 1999-2010. Be fincL,; that RTC ln-Y,."M i.nr.n;rued murder by 

15.5 percent for the eight states thll.t adopted In'C laws over the period he ann.ly1md, The advanLafle of using 

thi5 <ll\ta period to explore the impact of RTC lawr; IR th.at lt largely avoids the problem of omitted varia.ble 

bias owing to the crock vheuomonon, since the crack effect had eubsii.lr.<l hy 1999. The di.5advantnge ls LLAt 

one cE1n only gain. estimates baaed on the eight stalei, lhat adopted RTC laws over that twelve-year spell. 14 

ZimmornuLI1 doRcribes hit1 finding a.a follows: "The ahn.l.1-lssu~ COt!ffi.(,'ient takes a positive sign in all regr-ions 

sa.ve for the rape model and is stotietlcally ~ignincant in the murdcr, robbery, M!lautL, burglary, and larceny 

model!:!. Theae latter finding.~ ID1lY imply 1,hat the pB..lll:lage of shrul-is.<tue b,wli inc;rnaHeH the properu1ity for 

crime, as some recent resea.rch (e.g., Aneja, Oonohue, & Zhang, 2012} has suggcstcd."LS 

In 'nLbl~ 8, we ihow the results of nll four oo.'J]c mmJeh! that we di'>CuRs~d nbove DAW, BC, LM, and 

fv[M- wl1ca nm o,,-cr the per!ocl 2000.2014. w 'l'lir. DA\V model mimics the Zi:rm.r1crmnu fimfuig of a large 

jump in the murder r ate. '!'ho BC model weakly support., tho lncretwe in murder, and more sc.rongly shows 

ru, 8 porccnt increase in the overn.11 violent crime mtc. T'nc results for Lliis shortened period using lhc LM 

and MM models flte uever statistically significant at ~be .05 level. 

7. Summary of Panel Data Analysis 

T.he uncertainty a.bout the impa.ct or RTC la.WI! on crime expressed u1 the NRC report WM based on an 

analysis of dato. only through 2000. The preceding cvuluation of nn nrmy of dlfforont spccificatioru, over the 

full da:ta. period Crum the late 1970s through 201'1 bat1 eliminated any suggestion of beuign effects on crime 

from the adoption of RTC l8;Wll a.nd conaiatcntly ebmn1 lnoi<lence that RTC laws incrcaso murder u:nd/ or 

orerall violent crime. Three of five models estimated on post-cro.ck-era data {Zimmermn.n., DAW, a.nd BC) 
provi1lc further support for this conchislon. 

Durlauf et o.I. {2016) &LLempts to rort out the dill'ere11L specification ch.oic.es in ev~ua.Ling RTC laws by 

using n Bayesian model uvern.g:ing approach using county da.ta from 1979-2000.1 Applying this teclmique, the 

a.utL= find that in their prcfcrreti s_pllne (tr~nd) model, RTC lnws olovate violent crime in the Lhrco yeare 

itfter ITTC a.<loption: "All a result of the law l11~ing introduced, violent r..rime incr~~es in the first yea r 1iod 

continues to iucroa.so n.ftorwarcb? By the third year, their preferred model suggests o 6.5% increase in violent 

cr1mc. Siru-.c their J)fl.!if!r only provides estimntC.<J for threa p11f\t-paa:,;age years, we CAnnot clrnw concluaiona 

beyond this but note thnt. thoir finding ihat violent crime increases by over 2 percent per yeo.r owing to RTC 

laws is a. substantial crime increruie. Moreover, t;he authors note that "For our estimates, the effect on crime 

of introducing guns continues to grow over time." 

Despite the substantial panal <la.Le. evidence in the po:st-NnC Ut.eralure tJmt supports the finding of Lhe 

pernicious influence of RTC !awe on crime, the NRC suggestion ilw.t new techniques should be employed to 

HTb.e rPlatlvely ahott. time spo.a mo.kas tb.e assumption of atat11 Jtw<l. clructe more plausible buc lt uo llm1t6 tho amount of 
pre-adoptlnu <lala fllt M ~~ly adaptor such as MlchJg.~n ('2001) Mil I.be. runount of poi;.lra.doptlon dala fo r Lh<) la.lo adopterR 
c'lebro,.~4 ~ru.l l<a,,sOJJ (both in 7.007). 

15 AnllJtt. e, lot. (2011) nloo ran the ADZ model O\'l!l° the aaro,: 1999-2010 period tha': Zimmerma.n empl<i.)'k1 whicli gonerated &11 

e.~timate that mutJ,:r tlltQI r0&e 11bout 1.6 percentage palnb ea.ch y~r tbaL I!. R:rC 18.w was In effect. 
16 \W r<tlltt..:I tWij time period in WOO because the llluU'p cdn:.c: c:kc.,;-.~ of the l OllCJa ended by l:heu 110, l quuc atnr~ing in 

2000 WM mor., 11tllblo for tbo romz.inder of our data p,erlo<l thl'!.11 It bad provioumy bee11. 
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Tnblc 8: Panel Data Estinuile1:1 of the Impnct (lf RTC Lnws Ui;ing DAW, BC, LM, and MM 
specifl.catlollll1 2000 - 2014 

Pc,.nel A : P(lnel Da.to. EstirnaWt SU9{JeBting th(lt RTC Law,; iricret1<1e Murder: State and Year Fized 
.Eflecta, DA 'W ll.egreHOl'S, 2000-~01,I 

Murder RaLfc! Murder Count ViolcnL Crhtm Rn.Le Property Crime RaLo 

_ ___ (l) _ ___ (2) (3) - ---
4..96 (3.49} 

(4) 

Dummy Variable Model 5.70 (3.69) 1.0'21 (0.043) -·1.62 (2.25) 

0.40 (OA2) Splinu ~lode! 1.1207 (0.56} 1.013"~ 0.53 (1.11} - -----====- _ _;;._=== 

Panel B : Panel Data E11Umates SuggeAting that II.TO Laws increcue Violf!nt Crime: Slate and Yoor 
~ Effecu, Brent10.n Center Regrca,ors, 1?000-2014 

Dummy Variable Mo<lcl 

Spline .Model 

);fw:det lillto Murder Count VioleuL Crime Rate Property Crime Il./J.t.o 

{4) ~~0~) _ 00 00 
1 .29• {4.10) 1.031 (0,042) 

0.98 (0.6~) 1.012• (U.006) - -::::=:..:::_ _ _ 

7.9r· (3.56) 

0.5~ (1.29} 

1.90 ('.MA) 

0.35 (0.45) 
- -===----- ==----

Panal C: Panel D(J.ta E11timate.a With ,'l(J Oollinro,• DP.mOfJfYJpltfo Variab fet Show No Effe.cl of RTC 
L-0.wa: State and Year Fiud. Effecta, LM RegresaorB, 2000-2n14 

MW'dcr Ra.to Murder Count ViolcnL Crime Rate Property Crime Rate 

P2 (2) (3) ( 4.) 

Dummy V11rlablu Mndel 2,8';? (3.63) 1.026 (0.0'.18) - O.B6 (3.34) -a.m; (J .95) 

Spline Model 0.92 ~0.78) 1.010 {0,008) -0.03 (0. 72) - 0.31 (O.al) 
- -

Panel D: Panel D<1t1J Etitim.atea With 96 Collinear Dcmugraphic Val'iablt!.'f Show No Eifcr;l of R.TC 
Laura: State and Ywr 1''~ed El]e.c-t,, MM ~/faora {Vith.otit Crack Coca(nc, 2000-201.J, · 

Murder Rate Murder Count Violent Crime 11.aLe Property Crime Rate 

(1) (2) (3) (4) 

Dummy V11riable Mu<lcl 2.49 (3.30) l.023 (0.038) 0.13 (1.50) -1.45• (11.86) 

Spline Model 0.70 (0.80) LOO!) (0.009) 0.30 (0.33) 0.17 (0.18) 

R.,;timatlons htdude y,iaT and state fixed effect s n.n<l n~ weighted by st11,t,a populat ion. lwbu!'lt standard errors 
(clustered at tho at.ate levcl) arc provided next to point ootirnateB in patunthefle.~. Po.ncls A, 13, C , and D replicate 
the Bto.ndard spocillcatlons on 2000 - 2014 dllt3. To allow for estlmntlori In Lhis period for l ha 'MM m.odcl, the 
1--rar.k index variabw ls dropped. 'l'he following 11 sta.t!lls adopte<l RTC law~ during the period of coru,ideraUou: 
C0{2003), TA{:2011), IL(20M), KS(2007), MI(2001), JvfN(2003), MO('..l004}, NB(2007}, NM('20D4), OII(W(Jti), and 
W1(20ll) "'p < .1, *$ p < .05, ~0 p < .01. All figureJi repork'Ci in percent.age henna. 
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estimate the impact of these ltt.ws iR fitting, 'l'he important pa.per by Stmrul (2007) rnw.d a B11.yesian B.Ppronch 

to argue that none of the published models used i.u the RrC ew.luntfon literature rated highly in hia model 

selection protocol when applied to data from 1977-1099, Moreover, one member of the NRC pnnel (Joel 

Horowitz) doubted whether n rmnc:l dnt.a model could ever convincingly <:stabUsh the causal imp11ct of R:!'C 

16.wv: ''the problems posed by .b.igh-din1ensi0IUll esU,ua.tion, mieBpecified models, and l,',lC}t of lmowledge of the 

correct set of explanatory variable8 !:leem iilBunnountablc with observational data..n (NRC, 2004: :lO!:l.} Ilut 

owing to the substantial chnllcngcs of est.imathig effects from ohscrvotiona.l datu., it will be useful to sco If it 

differtlilt Bta.tiBtical approach tha.t brui dlffonmt {I.UributeB from the pnnel <laLu. methodology c.art be brought. 

to bear on the issue of the impact of RTC laws. The root of this pa.pcr will pr~ont this new approac.h. 

Part III 

Estimating the Irr1pact of RTC Laws Using 

Synthetic Controls 
Tho synHuit.ic controls methodology, which Is becoming incre!l.!lingly prominent in economics and other social 

6denccs, iB n promiarug llL'W 11tatiatical approach for t>.ddresHi.ng the impnct. of R.TC laws.17 A nlllllhc:r of 
papers have used the eyntb11tic control technique to Avruuate varioUB influences on c:rlrne. Rudolph et al. 

(20lii) construct a synthetic control for the 5tat.c of Conncctit~11t yfold.ing evidence that the i.;1.i1t.c\; fuenrm 

homicide ra,L-e (but not ita non-firearm homicld~1 tale) fo]j appreciably after ~he lrnplerneutation of a p erml1,-t.o­

purcliase handgun Jaw. MruiaHib aJJ.d Guettabi (~013) usa tlri::1 methodology to cxrunine thfJ effect of Florida's 

''Stand Y<Jur Ground" law, concluding ~ha!;. this law was as.50ciaLed wllh a.r1 increase in 011emll gun deaths. 

Si:milnrly, Cunn.ingha.m and Shah (2017) Hb1dy the effect of l\hode Tulancl'H wiexpected dec.rimmJtlhmlion of 

indoot pr~utlttion on 1..he state's rape rate (fl,ffiong other out.come variables); LoD;~rom a..t1d Raphael (2013) 

t>..stima.te the effect of CRHfomia'~ public safety ronlign.mAnt un crime ra tes; and Pinottl (2013) examines the 

coru;cquenccs oi ru1 inilux of Oiltanized crime into two Italian provin.ces in the lnte 1970s. 

vVh.ile these papers focus on a !lingle treatment in a single geographic region, we look 11.t 33 HTC adoptions 

t.hroughout the country. For end1 F).{.iopting (treated) atntc we will find a. weighted average of other states 

d ooigned lo serve !IB a good counter-factual for Lhe impact of RTC laws, be<!l.\U&i this "synthetic control;' 

had a sim.iln.r pattern of crime to the adopting statii prior to RTC adoption. By corupu..ring what actunll,• 

happened for t he ndop~lng siate post-paasa~e to Lhe crime performance of the syntheLic control over the same 

period, we genernto esti.mat~ or t,he raUBal. impact of RTC lawll on crime. l & 

A. The Basics of the Synthetic Control Methodology 

The Bynthetic control methorl at.tAmpt~ to gene.rate representative 11mmterfactua.l unitB by comparing il.1,rtrn,t­

mcnt unit ( i.e., a state adopting n Itl'C law) to a. set of control units ocroas a set of explanatory w,,riablcs 

over a pre-intervention period. Tb.0 algorlt.hm l:1(-',ll,rches for similn.riti~ hetWP.P-t1 the tree.tment state of inter!!l{1. 

lTThe synthetic ctmtrol rui:tho<lology has boon deployed in e. wide variety of liddn, lnclucling health economlc<1 (NM11cmak~r 
ot al., 2D11), immigraili,u ~onom.il'.>i (Bohn cl a.l. , 2014), polilk!!!.l. oconori1y (Koo,l(:, 2000), urban c,co:oomlcs (AI,do, 2015}, tho 
econo!Il((:ll of Mtl.Vlll h:ttourcc:~ (MJdokua, 2013), and the dynamics of economic growth (Csvnllo et aL, 2()l 3). 

l8Far a mo:re detalli.d Wdiuical desc;riptiou of this met.hod, we dlrecl lh1: n:1.\dcr to Abadie a.ud G~Tdea:,;aba.J (2003) , Abadie 
et al. (2010}, aod Ab11,dic ct. l\l. ('.liJ14). · 
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nml I.he cont.rol ~t.atei; during this period nnd thl'!JJ gv.uemteH a synthetic countorf.act11H.l 11n it, for the treatment 

state that is a weighted combll.llition of the comp-0oont contr ol states. JO Two conditions n.ro placed on these 

weights: they must be nou-nega.Uve a.nd they must sum to one. In g1meml, the matching process underlying 

the synthetic control technique uses pro-lrcatmeut values of both the outcome vnrinble of interest and ot.hnr 

predlctOl'S believed to influence thla vnriablc.~0 NJ ju1:1Ulled in Appendix F I we use ovory lo.g of the dependent 

"\'Ul'inblc as predictor-a in the DAW, DC, LM, and ~f spccificatioD£1.2l Once the synthetic cow1terfactual is 

generated Bnd t he weights associated with each cont.rol unit lll'O oss!gne<l, I.he synfli program thr.n ctucul6tes 

vuluetl for the outcome variable o.saodti1.P.XI with thiH counterf.nctua] tmd t.l1e ruot. mean Hquared predidiun 

error (nMSPE) bruied on differences bctwcon tho trefltment and synthetic control units in the pre-treatm ent 

per iod. The offoct of thti 1,reat.ment, can then be ootin:uLIR.d hy c;omparing the actual vn.lucrn of Liu~ dependent 

-.,mfoble for the treatment uni t to the curre11ponding ,,atucs of tho synthetic control. 

B. Generating Synthetic Controls for 33 States Adopting RTC Laws 

During our Data Period 

To il111t1tn1..ta the procedure outlined nbovll, co05ider the Cfille of To..=, wb~.a RTC law went into effe.d ou 

Ja.nua.ry 1, 19l)6. 'fhc potent.la.I control group for ~h trcatmant state consists of all nine states mth no HTC 
legislation e.a of the year 2011, M ,w.U M ot.atel!> that pn..<N RTC LH.wli 11.t le&"!t ten ye.nm nil:ar thA J'lll.'<.'!ff.&e of the 

I 

trca.tmcnt state (e.g., in this cllSc, those atotes {)ll88ing RTC lnws alter 2006, such ll.l:l NebrllBk.n. o.nd I<ansru;, 

whose RI'C Iam1 wont llll,o effect at the beginning of 2007). Since we estimate rr.AttltA for up to ten years 

po.st-po.aaage?~ this restrict.ion helps llil avoid including H1.u.ta1:1 with their own parmissive m uceale<l ca.rry laws 

1n t.he synthetically consin1ciod unit 

After eutering the neccBB!l.r'j' sper.lfic:al.inu information into the s ynth prngn1.m (e.g. , treo.tmcnt un.It., ll'lt of 

control slaLes, explanatory variable.<!, cLc,), tho e.lgorit.hm proceeds lo conslruct the b-ynthet.ic unit from the 

liat of control 91.ut~ 1:1pecific to Texas and gcnera.t0.~ value5 of the dependcnt \l'fil'iAhle for the counterfa.ctual 

fur both the pre-tre11tmont. e.n.d post-treatment pcrl0<lfl. The rationale behind t his mr.1.hodology is thn.t n 

d06e lit in these time series of crl.lnH htt(,ween the treatment state a nd RYU!.hetic control in tho prn-pl\fl6age 

10 Our mi.o.lyllis i9 done lo SLa.l.a Wllng Lbe sy11lb Hofl.w11ro pC\d(.a.ge de,-elope<l by Al'bt;rl.o A bu.di", ~ Dlan.lll!ld, arid Jans 
Ht>inmucll~'T-

2tl~URbly Mpooldng, the algorithm that we 11~~ 11udo W (the W11[ghts of tbe componP..n.ts of the ~yntnetic control) that mlnlmw.'1S 
, /{X1 - XoW)'V(X1 - XoW), wharo V la a. diagonal mo.~rix incurporating information e.lmut the; rcltltivc wrights pl11ced on 
cilfferem predlc.torll , W !ti a. wctm of n.oo-oegntlve w,;lghte th.Ill, lfllfli to one, XI Is a vector contll.lnlng J)rf>oo lrco.tment lnfonnat!on 
about the predlcuirB 11.M<)eL"\Le,d wlt,h tho treatment unit, ar.d X 11 IA a n,Atrlx conta.inlng pre-lreaLmeni lnforni.;.t.Jon about the 
predic:ors for &.!I or tb~ cont.n>l uniui. For our mnin tmB.!yeie, we ~ tho ne,,ted option in Stato to generate tLc relownt weights. 
'l'hie option wiee standa.:t<l Ot>t.lmlwt,ton tccliniquu to find the welghtil MtWcio.tcd with each prooictor t hat ml:i1lmraa tba pr&­
trootmont RMSPE of the ref!U.ltltlft. syuLhol.tc control, 'th.e StatB. module ~ w1: tillC lililo can g~nerate the relevant wcl.tt.bwi using 
a lc&J1 comput.ntioDAlly exp~nRlw r~~to11-btuw.d todmiquo. Owing lo co,uput.,iLlo.11~ wn5l.raiut61 we use tbJa npp.ro,u:l, lu our 
pla.oebo &lllllysis. 

n w e coMdnroo using ono lag, t.bl'(l(I ~!:II, nud )'1llll'lY Jags as predictor11 and wn ovC\IJlually choso to uso yeraly pro.lrMlllloot 
crime mtta l'>inoo that opLluu mi nimi>:od 1hr] on,rago c.oafficient of wri~1tiun of thu RMSPE during t he validation pwiod. 1t is 
worth noting that the eetiru,ale<l tre,i\n:wul d foct nKl!Ocfoted with the pWliSt\f(e of o Hlot1>-lc.."V<Jl In'C lnw reme.lDe slmllilt fur violunt. 
crime regardiee& 0£ whether oue, ~bree, or cp,-cry poo9lble lag Is Included along wlt.h the DAW, DC, LM, and Ml\.f predle,'toru (or 
whethlll' thes<; I~ are excludc<l from Lhe li.u\ of prod[ctora entire!}'), 

220ur cboioe of ten y,ilitl! ln tlJja coutuxt is informed by the trru:leoff~ IWl!Ociatod with. umng a different thr.e fMrrLc, Uei.ut:: a 
longer po5t-J)8811o.ge period would cai!oblO ue to eetima.te the impact of R'T'C !awe for 8t~t<111 in which tb.ru:e we1e more tba.n ten 
ycru'II of po11t.pa1,1111ga dfltl\, but I~ would liko}y roduco tho aa:w B.Cy of o,tt r.i\llmnLce oE tho cfl'oct. of t ho \N!ll.tml'..ut ii\ earlier 
pcriod.Y. This dogrl\Ja,.ion wuuld occur owing to t bo cxdus[on o f aclcllLiunul c;urdrol u~otc:1 irom coouidc:ation [n thu compociition 
of our s:ynthetlc C:Ollt::Ol, whlch would lend to reduce the quallty of our 5YlLLhct.ic control ~stimatee for the eru:ller ponlvn of tho 
p 03t-trentment 1)8rWd. Usu,a ll Mhortor pOllt·paN&ge period :JRkll fAillug to <:apturo cfl'oct& of rrrc la.'11111 Uult truta I\ dccil.do to 
unfold. 
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period generntrui greater confid~uctl in the nccurncy of tho collHlructed counier&u:tual. Computing tho pOt-11,.. 

trcatmeut difference betwoon the dopendeut vnrinblcs of the treatment b1:atc nnd the syn1hctic control unit 

provides the synthetic controls est.imate of the trc~tmenl. effect attributable to RTC adoption in that tita.te. 

1. Synthetic Controls Estimates of Violent Crime in '.Pour States 

Figure 2 shows the !,'yllthetic coutrol!l gTaph for violent crime iu Texas over tho period frotll l 977 through 

:W06 (ten years n."tcr the adoptiou of Texas's Rl'C faw). The solid black line shOWll the nc:hio.l pattern of 

violent c.riu1e for Texas, u.ricl the vertical liue indicates when t he Rl'C lt1w went into ~ifT&t. hnplom1c!11Ung tho 

synthetic control protocol identifies throe states that generate a good fit for the pattern of crime cxporionced 
by 'I\,..xl\8 in the pre-1996 period. Thetie states !U"l:l Canforn.in, which gets o. WPJght of 57.!:l perr.P.nt owing to 

its simjlar attributes t.o Texas, Nchrnska with a woight of 8.6 pcrcont, !l.Ild WiRoollilir.1 with a weight of 3.1.6 

percent. 

One of the advanta~cs of iho synthetic controll> methodology is thaL one can ru;scss how well the synthetic 

couLrol (call it "aynl,h.etic TCJtM," which is id!!nW1ed in Figu,~ 2 by the da..'Uled line} rnald1es the pre-RTC­

pnsflltge pattern of violent, crimo to see whether the m ethodology ill likely to geuernte a good fit in the ten )'6lUB 

of post.-pn.<J.<Jagc data. Rote t.hc fit looks rather good ic1 mimicking the ri5cs o.nd fRllll in Tcxn.4, yfoleni crirno 

frum 1977-1995. 1'hla pattern increases ou:r conlidenc.o Umt eynthetic TH:l(ti.:; will provi,ie a good prP.diction 

of who.~ would have happened in TolCIUI had it no~ adopted a R'TC law. AnoLher advanIB.b'l-l o( t.hc synlhetic 

control,; prot.ocol is thnt one can con.e.ldar the attribl.ltes of the three atates that ln6ke up syntuetic TexnR to 

see if they pln.usibly makh tho foaturcs I.hilt generate crirue rates in states actos8 Lhe country. 

Looking at Figure 2, we ~..ee that, whilo bot.h Texrui and synthetic TP.:xaa (the wr.ighted average violent 

ctirm1 perfonnanc0 of the throe rnt1ntfoned stnl.H!J) 11how decllniug crime tntl'.IJ iu the post-pu ... ~ge dec;ule aftm 

1996, U1e crime drop f11 aubstaniially greater in synthetic Toxa8, which had 110 R'.I'C law over that period, 

than in actual TuCllS, which did. AB Figure 2 no1~ , t en yen.rs after adopting ltH RIC lnw, violent crime in 

'Texas wa.s 16.6 percent... MrAer Lhan we would have cxpeded ha<i iL not t1,dopted n. ll'T'C law.'}_,3 

Figure 2 ahiti illu11trates pt~rlm~ the most. important ]R.'-'SQn of camia.l inferenco: 011e ca.nnot sinaply look 

before and after nn ovcnt to dct.-Ortnine the consequence of ~ho event. fut...hor, one ne<'-d.'> to estimate ~he 

diffC'.rnn,~e hetween whAi did unfold nnd the counter fuctual of wha.L would havA unfolded without t he evm1L. 

The value oi the synthr.t.ic controls methodology is t.hat it provl41Cs a highly tmuBparent c.st iiuate of thnl. 

counterfuctual. Thus, whon Lot.t (2013} quoteti a Texas Duitrict Attorney suggesting that he h..-i.d reversed 

his earlier opposition to the at.ate's RIC lnw in li.~t oi I.he perceived fnvora.blc c.-qicricncc with the la.w, we 

i;ee why it can ba quite easy to draw the inaccura.l:.e c.awm.l 1nrerence tha.t 'l'exaa' crime decline was facillLated 

hy its RTC lnw. 'l' he public ma.y perceive the fall.ing crime rate potJt..lrr!){l (the solid blaclt line) but our 

analysis suggests thr~t Tex11.S would have experienced a more si.ln.blo violent crime decline if it hn.d not po.aaoo 

a RTC law (the dotted liue) . More spedfic!l.l.ly, Texas experienced n 19.7% decrea.<1e h1 it.s a.ggreg11.Le violent 

crime rntc in the ten )'C!l.1'8 folluwing its RTC law (betv:0011 1996 and 2tX>6), while the sta.t e'a sym.hetic control 

experienced a larger 30.8% decline. This counterfuctnnl would not he apparent to residents of the st<\t.e or 

to law ct1foccomeut offi.ciafa, hut our result.q suggest that. Toxas'a Rl'C lnw hnpooed a large social cORt 011 the 

st.ate. 

~aTux11&' violcn, 1,"rimc rato tan ye{l.rlj po,rt,..e.doption \i.'<c~ tba.t of 111J)'Tlthctic Taxas~ by i;i~;:t~ x 100 = 20.2%, Flgi1n: 
2 shCJWll ~e B!ltlrru,t~ violent crime lncroase ID 'Iex.'!11 ol 16.6%, which Come& from subtf:14;1,lng from 20.2%, tho amount by 
which 'l'exM' violent etllno rate exr.eed""l that of synthetic. Tc;xas tn 199G = ~;t1 

X lCJ() = :l,'7%. (See footMie :ll for furthet 
dill(,"1.Jl!WOn of thi.,i u,?~ri!At ion.) 
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Figure 2 

Texas: Violent Clime Rate 
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The grroter transpa.rt'.ncy of the synthetic conlrols approach is one lliiv.wtage of thL~ methodology ov1.1r 

the panel data models that WH CQm1idered abovP., Iligure 2 ml.W«ltl clear what Tm-1\8 Ill being r.:0111pe.red to, 

and v."'El can. rcUoct on whether tbi8 match is plausible and whether anything othor than RTC laws changed 

in theoo three Bta.tes rlurin..g the po.<rt-pa.-.."IBge decade t.lu,~ might compron1.i.,;,e the vnl.ldlty of the synLl1etic 

controls osdll.late of tho impact of RTC la.W!I. 
Spr.ci.fiea.lly, if one ag?ood wi1,h sooe of Jolu1 Lott's writt.P.u work that the clt>.atb penalty iH E\ powf' . .rfn1 

deter.rent one might be concerned that Texas's far greater use o( the death pcno.lty during the poot-passagc 

period t.rum in the Atal.P,.~ r.ompriRing ~yntl1(lt.ic Texas Illlg11i. undermine the pr~iction tha.t RTC Jaws inr.rP.MP.!l 

crime by l6.6 percent In T6Xtu:t.24 Dut the death. permit)•, O(A;Onllni to Lott, depr~ crime, llO to the cxtcut 

the dt:mth penall-y played a greater roio in ' f'e.xAs than in Aynthetic Texas durlng the pog1,.pn.9s&gc pr.rio<l 

(relativo to the pre-possaga period), then our 1;:;tiruute of the in<:re!l.8e in violent c.dme generated hy the RTC 

lsw would ncl uo.ily Wldcrstnlo t.he Lrue increase. 

Figure 3 show~ our aynthetic co11tru.w e:rl.imn.te for P1mnsylvania, which adopted n IU'C law in l~~IJ tlmt did 

not. cxLoud Lo Phlfadc)phla until a eubscque.nt lt.1w vrcnL into effect on October ll., 1995. In thiR CiJ.~e, aynlhcUc 

Penn.qyJvmi.la is comprisod o( eight states and thP. pre-))8.'!sngo flt. iB nearly pcrf~t. Following ndopUon of the 

RTC Llv.•s, tiy11thetic Pennsylvania shows substantially b<?v...er perfurman.ce thrul actut1l Pennsylvanlu after tho 

2•1\:=,j l!Xl!CUted 27Ci cum'.ict& during the VQ1t.--pa1:mnge decntle whll" Cclifornia W1.~c t,t1;.<d 11, Neb~~• 2, nnd WiaC011Jjln 
!'-'\ .... '111.ed 110 oIIAI (Death Pimt1lty 1Dfomu1tiou Ceut,or, 2U 16) . Othet kt1}' uxpl.a.:natory 'ltlf[n blr.l1 might be I.hf. lnra.rc.eratiDn :uid 
poil l!C'l tt\L<AI, BocaUAO 'ITulM hlld &n eno: mo1;.q juuip l.n ll.ll lncarcara\loo rMc from 11Hl2-199G, 1,ho growth la tbo TO;lt(l.!i lncnrccration 
ru~c &om l91J6..2D0ti WM c:mly 'f.fl%, while fc.,.r "uyntbctic 'Ibuut» the gruwtb rate v;1i,, 22.()<Y., . Individu~ly, the growths fot Ilic: 
Uw:c lly:ithet.lc control litatas ·were 6J!% (CA}, 6'J.O% (Wl), 26.6% (NE) . The growtb ra!.o in the ThxM poliw employmet1~ 
rate 1)~·11r t ho doc-ads wall ..0.6%, while for "syn.l.h~tlc 'I'axas" the growth rala WM 1.11%. Jntlivtdi;aJ1y, the grow~h15 for the t.hreA 
11ynthctio control stat~ were 9.()% (CA),., .!)% (WT) , 8.2% (NE). Cf>!n(I' plo.wiibl.o crime elll6\,ititit:!I for po11oo tlTld priP10a R11g-g~WJ 
t~t 1w;,:ounting far thes1: ~wo factors could (:()nw.lvabiy shrink tl.ie e&fon.utod lmpa.ct. on vlofout crime by 30 ,,1:rtcDt, .Evun tli.ts 
wouhl l'lU&KCl!t that the Tollll RTO Law l:11:reAAed violent crime in ~ ~euth yeo.r by ronih.1.Y 10 percent, AR we fio\ud in Ta.bl~ 
2 , l,hn <m1r1lU lncrnB00,1 l.t1 l=,rc.omtion and pol.It;;, ni.t0t1 were grnl\lcr ll'I nTC irl.ates t..hiui iu 0011-:kTC !It.at..,;, wh.ieh -v;ould tend 
tt, mokc our EStimatES ur tho JncreeEed vloumc.: io R:I'C states OOf\/lef''1!,l;ivo. 
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RTC ln.w ls extended to Philiidelphia ill l!!t.e 1995, as illu~c.rn.tccl hy lht! tJecond verticiLI lint.l >~I: 1996. ~l'i The 

synthetic contro!.s motho<l clitimntcs tlui.t RTC lnW13 in Pcnnsylvn.nin incrco.sod ita violent crime rato l>y 26.5 

percent. 

Figure 3 

Pennsylvania: Violent Crime Rate 
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FiF;UICS 4 s\mi 5 1:ihow the comporn.blc aynthctic controls matches for l'iorth Cn:olina nnd ·MissiooippL 

Again both states allow good pre-pi,1..~ge fit be~·ween the vfolent, crime rat~ of tho Lreatment state .iad the 

synthetic control. The 1J1ctho<lotogy estimates tLe.t RTC lnws led to 1111 increase in violent crime in NortJi 

C.a.rolin8, of 18.3 percent and in Ml!isillsi_ppi of 34.2 percent.26 

15 In D\1< 6yu~hcUc co:it.rols a µprQ\\(h, wu ~root tlto year of p(l."1ligo t.o bo the fusL :,«ix it1 which n. RTC L'lw wM in effect for 
the majority of Umt year. Accor<l!IJa,\y, wu umrlc Phile,de)phfa'ij u,w J><"11!611g8 in 1996, aa dt>C\unonted in Appenclix B.J. 

:i.irn Ap]l<!Jldll( D l\'O kclude all 33 g?A.ph~ Khuv.iag tho pa.t.h of vttll!!ltl crinw for the treatm~11~ ~t!ltca lllld the synlJ.letlc r,1mt rols, 
~long with lnfarmawc,1:.1 !lboul tho compoolt1oa or \l:C!Kl i!ymlurt.ic conU'olll, Lha do.tea of RTC a<lopUon (ir B!\Y) rar 51.atOB lnc)u.<!od 
in thc:,c ayn~hatic co11hvlo, 1md t.hc estimated ttr,ut mcnt effect (axpm.~.etl in 1'\."Tillll of the percent. d111ngc in a pw-licu!Jlr 1,;rlmc 
,,.tt,) t-On :yoora after &dopLio u {or 7 yearn aft.er adoptlot1 for 2 ~tatoo th.at adopt HTC lllws in 2007, sinr.P. 0 11.r datA ur.ds in 2014). 
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North Carolina: Violent Crime Rate 
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--- treated unit - - - - • synthetic control unit 
Compo,lllon or SC: DE (9.2%), IL (39.6%), NE (51.2%) 
S:atos N11vor Paoalng RiC Luws I nduood in SyntheUc Con1rol: DE 
RTC-1\dopllng stalaa lnd11dod In S~nthotic Control : IL (2014). NE (2007) 

Figure 5 

Mississippi: Violent Crime Rate 
Effect of 1990 RTC Law 10 Yeal'1J After Adoption: 34.2% 

,,, __ ,, , __ 
'\ 

I - treated unit - - - - - synthetic control unit 

Composl!lon of SC: HJ (72.1'>'•), IA {1.8.'l'J. N~ (1.1 'lli), OH (~.2"/o) 
&.a.IN NeVO! Pustf-Q R'TC Lswa lnclUC!ila In Syr.lhetic CO!V,rol: HI 
RTC-Adoptlng stBlS!i Included In Synthetic Cofllrol: IA (2011 ), NE (2007), OH (2004) 
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2. Stat e-Specific Estimates Across all RTC St.fltcs 

Bocalllle we a.re prnjectlng the vfolont crime experience of t he syutb.etic control over n tcn-ytlat period, there 
will undoubtedly be a deviation from the. ~tme" counter£u.ctual a.nd our estiIDJ1tr.<l cu1uiterfact1ui.l. One of tht! 

a.d-vn.ntngcs of our twtlc iB tluit we have a large number of st.at.es ndopt ing RTC Jaws $0 that the avcr-est.imn tcs 

and und er-estinu1tw wi.ll tend to wush out in our Ul{'.an treatment estirnnt!!!l. F igure 6 Hbmvs the synthetic 

control esti.mat.cs on Yiolent crime for all 31 stutci, for which we have ten yoora of post-passuge do.Ul. For 

23 of th1;1 3l states adopting HT C lnwR, the incrf'.a.<Je in violent crime is noteworthy. \Vhllc three stat es were 

e!>-timatcd Lu have crimo re<lu~tfom gt!lfiter thnn t he -1 .6 percent estimate of Sou1.h Dakota, if oue averngos 

a.croliS u.U 31 R1,nlEltl, Lhc (pop11latio11-wcigbtcd) me.an trcn~ment eliccL aft.er Len years iR n 15.1 percent, tm:reatJe 

in violent crime, If mu, instead ue~ 11n ( unwc.lght.ed) medio.n matlldure of cantt»l t.endoncy, 1-rl.'C laws nrt-i 1reen 

to incm:i8e crime by J.4.1 pe.rc.ent. 

3. Less EITective Pr~Passage Matches 

S ection 1 above provided four examples in which tb~ synthetic ooritrolij approod1 generated ijy11thetic cont.rnls 

that mntcbcd lbe crime of the treatment states wcll in the pre-po.ssnge period, but thia docs uot nlwnyR 

happen. Again, one a.dvantago of the syntheUc controh1 lJ.pprc.ach i'l tha.~ one can &1!6es:; the ~ture of thi!J 

fit In the pro-pruiimgc p eriod in ol'clor to dctcrn1ino how mur.h confidence ouo can have in the p-Offt-pnssnge 

prediction. 'h't'o etata for whlc:h we would have consl<lerably less eonndence w Ule quality or t.he 5ynthetic 

control,; estimate 1m1 South Dakota. and MniJJe, both of which happen to show dcclfoe.<; in crime after RTC 

adoption. l 11deed, these are L-wo of the eight ata.~ell showing improvements lu crime fol1owing R:rC adoption 

as indiretc<l In Figure 6. 

Figure 6 

Th• Effect llf RTC L&wa on Violent Crime ~r 1 a Y...-. 
13ynlll•llc Colllrat Elitlm11ln to, 31 ~i.• (1971- 2014) 

-V,,.,,,af RrC?N­
n 115-09 (91 

~ 

1 
a 00•11'(8) 
• i5-1l9 (1~) 
-~ (61 

2 . 

An examinn.tion of Figl.lrC!l 7 u.nd 8 showing the ayuthetic controkl e::ltimates for theso t.WCJ i.-tates provicl.es 

dnunntic visual confirmntiou thu.t t he mothodology l.t&i failed to vrovidc o. good pro-possagc fit between the 
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1:.Time performance o( t.ht> t re.atment statcR and 11, llltitable synthetic: co111.rol. 

Figure 7 

South Dakota: Violent Crime Rate 
Effoc:1 or 1985 RTC Law 10 Years After Adoption: -1 .6% 

--- troatod l111il - - - - • eynthello control unit] 

CO'T111()9/11or> of sC: II\ (62.6%}. WI (37.~~) 
St11ta, N<l"1!f f'aa&ll'O RTC ur"" f~IJd ltJ 6yr,ll\8Hc CGl!li,:;i: 
R.TO-Adoptlf1\J Stal.in lr.dudm::l In Synil>t!1l~ Control: IA (2011). \\1 (2t12} 

Far South D~co1,1.1,1 ona sees th.at tho synthetic control and tho RIAte violent crime porformance diverged 

lung before RTC nrlopt.lon in 1985, and thllt1 by tho da.te of adop1:ior1 , ~yn~betic South Do.ko1.l\. lu1d a far 

higher violent crime rat.e that wae r!aing while actual South Dakota had a violent crime rate that was falling 

ln 1985. A similar pattern can bu f!~u for Maine, which ng11ln IUldermines confitl1m<.:e in the synthetic contml1, 
est.ima.tes for these two sta.tes. The difficulty in generating good pre-1,aasage maichcs for South Dakota and 
Maine Atoms fnim their tmll!!ually low violP.11t r.time in the pre-pn.'l.'lllg~1 period. 

Figure 8 

Maine: Violent Crime Rate 
Effect of 1986 RTC Law 10 Years Aftor Adopllon: -16.5% 

' ' 

r===- 1/&aled v l'iit - - - - • synthetk control u~ 

Cornpc,sticnd6C: ft (18.C71'), IA (84.0~l 
&181116 HIIV9r Pl!68fno R'rC w• .. ,. ~,dldod In Synltleil~ C"'1trol: HI 
RTC>-A.dapfng S1B1Bi1 Inell.dud In SynlhatJij CQol~: IA (2C11] 
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Figme 9 

Tho Effect of RTC L..awa on Violent CM~;;i afll,t 10 Yc.\...­
Sl(~lh•lk: COr,trul l!l!llrn'ltM for 21 6talaa (1977 - 2D1~l 

r.M11fRTC~ 
o U~;a) 
• 0046(~) 
• 96-00(1~) 
• CC-o4(B) 

Mwdl.an:: 14.Ul 

UT 

t.18 Fl 

TW 

Figure g rcproducw F igure 6 while lenving oot th e four statea for which the qunllty of pro-pMsage Jit is 

clearly lower tha.u in tho remainiug 27 statcs.27 Thia knoclul out ND, SD, MT, and WV, lr..nving n slightly 

lower estimated mr,rui but the same wedian effect of RTC lnws. As F1igur1: 9 !!hows, the (weigh~(!d) mco.n 

increase in crime across the listed 27 ITTC-t'\<lopting states is 11.3 pcrcc'ut: while tl.te (unweighted) median 

increnso la l4. l percent.. Increases in violent crime of thh magnitude o.re trou hli.ng. Coneerisut1 estlma~ of 

the clast!clty of crime with rei;pect to incarceration hover fU:OlWtl .15 today, which suggcsL11 tl:at; to olfscl the 

increase in. crime caused by R'l'C adopt.ion, the median RTC stato would need to approxi.ma.tely double lt8 

prioon pOpulation. 

Part IV 

Aggregation Analysis Using Synthetic 

Controls 
A smnll but growing litorature applie:; ~ynthetic cont!'ol techniques to the analy11is of multiple trca.tmoni.s. 28 

We ~-timate tho percent.agll dUfonm.ce in violent crime botwoon i!acl1 ~niatunmt (HT C-adopting) state rrnJ 

17 In pa1tic11lar, for tl.ese four stc..t.os, t l ,o pro-~o.go CJVRlYISPE-tJiat t&, t l:o fU,.,ISPE t r;\O!fonnod into a. coo!Ucie11~ of 
vnrlatian by dlvid.lng by aVl!!-nge pt~~ijnau ~Tim~wna algniJicamly gre-atar tJ~1 for \ hu other 27. See J:ibotnote 33 for fmth~e 
d isclIB!DO.ll of this statistic, 

~~Tbo clonest p,ll)et t.o t he prt!!lruli MLudy IR f>nb!, ft.Od Zlppenir ('2013 ), who lnt.ro<lur.e Lhdr ,,wn tnot b odoloQ- fur aggiegat\ng 
multiple evcnt,g mto e. llipgle l,°tjt.lml\tt<l t,reutmco t offoct a:id calc:ulating ltu e~l18.1,.'t\llcc. T'ncir study contcr~ on the enet.:1 o f 
increases in !.ha mlnlmwn w~e on 1:Jll))loyu1cnl oulcomce, 11,od, 11B = do, the autbor~ eiitlma tc tho paroontnge dlffernnce between 
t.l.!ll tre11t.mP.nl and tbe RynHrnt.lr. trHl l.rOI In I.he po.Ht.-trae.tmenL period. ,vhtl., R<'lrvc, p;lpllTll analyui multiple traat..mentl: b:t 
aggregaUJJll &lie l\l'Wd c,[~cd by thc,o t reatments iato 11. single unlt., tlli& opprooch i!l nM wall-equipped to dsal wilh a Ct\60 suGh 
as RIC lAw a.c.\optton where trw.ru~-:1l6 affect !be majority of panel t!J'.lt s e.rtd tuorc thun two decides sei)l!Late t he dates of the 
tlrn ~11tl !Mt \rCll\Tl'IC11t 11adcr cur11<idcrll.!ion, DB bigh.lig)itcd b Figure O. 
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the corresponding synthetic cont rol in both the year of tho tz-e11.tment n.nd lu 1.h~ itm yP.arn following it (we 

obvfously 118e dnta from n..>wer puat~treatment ye.ars for the two treatment statcs21l that hnd IlTC lo.ws that 

took effect less tho.u ten years before t.he end of our sample).:m 

We could 11sc each of thaic ten percent.age diffcrcneCI! &S 01tr estimated eff<..octs of RI'C lawa on violent 

crime for the ten poot-paaaage yea.rs, but we make one adjU6tment to these :figure.a by subt.ractiug from each 

the pcrconta.go <lifforonce in violent (,Time in the adopt.ion ~ between the treatment and synthetic control 
stuf..cs. hl other words, if ten years aftor a.dopt.l.ng a RTC law, the violent cr.im.e ra.te for the state was 440 

and the \•iolont crime mte for the ll)'llthoUc coutrol w~ 400, oue e~tima.t.ti of the effect of the RTC law could 

be 10% ( ._440-400/400). Rather th.an use tl:tis cstimo.tc, howovor, we would .subtract. from this figure the 
percentage difference between the synthetic and treatment states in the year of RTC u.doptlou. If, tiay, that. 

value ware 2%, we would subtract 2 frotn 10 to obtain an estimated effect of RTC lnws in ycM· 10 o[ 8 

pc:rccmt.91 We thm1 nggregntc all tho Rbl.tP.-Apedf:k ~t.lniate~ oft.he the impact of RTC laws on violent crimo 

and test whether they arc significantly diffcrc.ot from ?.cm. 32 

As we saw in Figures 2-5 e.nd 7-8, the validity of using the po!J.1.-1,rC'..&tmenL <IHfr.re11ce beLw001i crime rates 

hi the trna.tmeut utate (the particular b"tate adopting a In'C Jaw that vro a.re annlyzing) and its corretlponding 

synthetic c-0.nt.1:ol o..,q a rocns1uc of t.he e[ecl of the treatment dcpcn.cfu on the strength of the match hctwcc.n 

these two t.ime serjes in the pro-tre.atment perlotl. To g,m~rnte an eatimate of pre-treatment tit that takes into 

account cllircrenccs in ·prc-tr~atmcnt crime levels, we cst.imo.t.e the coefficle.ut. 0£ vru:laLion for the root mean 

:,qu.ared prediction error (RMSPE), whi.ch is the ratio of the synthcUc controPs pr0-trMtment fuv!SPE to the 

p1·t,-trl:.ntmc~nl o.vorn.go k:vol of ~he ouicoruo variable tor Lhe LreaLment atalc.JJ After genera.ting the £1ggnigaW 

synthetic controls estimates of the crime impact of HTC Lwn, rle.serlbed It~ the pa.rngraph above UBing the full 

~1Lmplti1 we comlider t.wo aubsamples of t reatment states: states whoeo coefficient:;i of Vi1ri1itlcm axe le!:!ll than 

t;wo t.imes Lhc o.vorl\ge coefficient or vtJ.rlaLkin ror 1;1,ll thirty-three treatments and states whose coefficient~ of 

variation me less tbll.D thi'l avurngo, We then re-tun our 1,-ynthetit: controlB protocol using each of these two 

:l8T1tese two ~ta.t.l!!I are l(an.'1811 anct Nahr!Vllgj., whlcli Moptoo. nTC laws In 2U07. See footnote 4 ctiacU!l!ll11g the siatP_s for whleh 
we cannot emimate the impact ofRTC IAmi u11!.ng Byntl!etk r..ol\l.rol!. 

IIDJ)ube and Zipperer (2013) 11.varago Iha cst.lmll.t<.'ti p<,uL-lro:tl,tnr..nt pcrt.cn~e,gc tlifl'orc111:cs nod convert th.is averngo Jn.t.c, iill 

claaticity. Thua, our work ?eports eoperato BV(Jrlll!,e 1.rtl1;1lu1eul ,;Jfoctl! for ten yrorly intcn'N!l following the time of the treatment, 
while Duba and Zipperer (2013) emphalli2e an aver:age tre~tmer:it i:JI,~, (.:xp[aisod 1118 nu elosticity) ootimatoo = the entire 
p~t-trl!Stm<int porio<l, 

~iUoth approaclm, should geaa:rate slmllm ll!ltlme.tee on average, and h:1 r'll~t nnr metlJJ. ,uitim;:,.tlld orni1:ti, {Im morn OOI13en-aUw 
with our profomid approocli. T he intuitive rationale fur our choice of outcome ,,,ui.nbla WM thAt pr&.tr~.t,ttnent diffm:011oes 
JJ,1.wcon the trei:,tmcnt ~tn~ tmd ibl! synU,ct.ic WnLrol a~ tho time of RI'C a.doption likely roflecleu imJ)Qrfec;WQrl1J in ~he proc.t'ffl 
of genecl.!.4iug II ijyuth,..1,i<; wulrr,,1 uud 1:1bould not wutributo t,;, our eut imnted treatment emict if pooaible. In othltr ,,.,,rd~, if 
the treatment state had a crln!e rate that. wa.'I li% K~tcr U1an Lhot of tho synthetic co11trol in both the pxe-trea.tment .,,ud 
pogt;..treatm~t pe.r!od, lt would .argue.bly be mleli?tuilng t.o !gnoro tl\,c pro-treatment difforonai acid ded&re that t.he treatm.mi.L 
incron.!loo crime rates by 5%, 

}'or violent crime, t.he 1I1San {median) percentage diffe-renee between th<:; t=t.mcn~ ~tatc ruid tho syu~luitic control in the year 
of lhc trootmcnt was 1.9% {1.3%), with. 18 crnatment Rta.tM flhawlng g.tt-11t.>.t r.:titb!i r,\t;f,il ~l1.N1 their aynti1c~ic controre and 15 
treatment states showing lc~s crime than thoir syr.thetic c-.ontrol lu th11t yutr. A~ ;:- mi ult, our cMimo.to of th.c OJDoun~ by which 
H.TG w.ws inCNaaed violent crim.e WIIS lmuer than would b.e.ve heet1 tbe CMe 11::de.r tht: altc:mativc appraoch. 

a:.tTbiB ta.st i~ p mformcd by rogr881!1.ng tb.aoo dlfferences in & model 1Lsin8 only t. <:OOl!Vl.tll wnn imd oxamirung wbecher that 
conirt=t ill sta.tistically sig))ifirnnt. 'l'h1!6(1 regreooione are '\Wighted b)• t.)u, popujtl.tic;,H 1,1.i' t br: l;.r~tmco.t ~tufo itl th.c p~-t-trcatment 
year under con.sldoratfon. ltobust sts.ndard enors corrected fo~ heterookedMtlr.lt,y 11,re ul'!l!d lu th.w 1mnlyniu. 

3
3Vv"hllo tho ll'MSPE i& oft.011 used to BBSES11 th.lg fit, ;,.,e b ell6ve tlmt iha llSl'e or 1,hl~ ml'.Mllte 18 not ldcal in ~he prCE(Jnt conl.B.l<L 

uwing to the wide vu.Ifotion tlw.t exist.II in the avw.ng~ pr,rtrea.t.mi:-ne ur,,m., rat.<:~ among t,hc 3.:1 tr<:atm1.,'Tlt lft1d.u; tha t we conaidor. 
l<ur example, the pm-treatment H.MP.SE B&!IOcla.ted wlt)l our aymllc:tk 1.-ontr,,l anru~i~ u.:,ing tho DAW predic:tor variables a.nd 
a.ggrognte v:lolent c1ime 1111 the outcome variable la sunllar :/or Colmado (:lt,. t} and Malhc (36.'I}, but the pro-troo.tmant le.vela 
of Colorado'& aggrogato violent crime rate Mil far greater tJ11U1 Maiuo'R. 'f'o \,,,~ rnom ApOC.iRr:, Cr'llorndo'g Bvorngo violent crime 
mte prior to the implementation of ite IrrC law (from 1977 t immgti 2002) WM 467 vlofout crimeG per 100,000 resideuti., wbi!e 
the corresponding figure fol Maine vras 186 v-.olent crimes per 100,000 resl~1~11. Fr.:>r t·bll! rcv.iion, M: b.avc groo.ta con!:ideuce. in 
our cmi.Jnatcg ~IIAt in the teath y,.:iar, Coloca.do's RTC luw llil.<l det;r~ vlok>ot critnc by 1.23% th.au we do in ru1 csWmate tlllit 
Maine's law bed decrell.!18d violent crime by UL5%, &I.nee t.be per<:et1~g1: lmpr~ion in our tJYnihotlc pm·trea.tment. me.tclt for 
Main.a la so mu.ch greater than Coe Colorado. 
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fH1b1;amplea to exruniu~ whether re8tricting our etitinIBtion of (.he average i rell.tment offed t.o stnt cri for which 

a rolath'\lly 'bettor• syntht--tic control could be idontllied would meaningfully change our fin~. 

A. RTC Laws Increase Violent Crimo 

We now turn mu attention to the ai;gregatcd results of our synthetic corucol analysis using predictors derived 

from thA DAW epccifk.JlJ:ion. Tablo 9 ahows our l'tltHll~ on tho full aa.mple OXAt:nining violont crime. a~ Our 

estim.nt~ Huggest th.at siu.tao thu.t p08l!A-ld RTC laws llxperitmcoo mum deleterious 1:hang~ il1 vI0l1mt crimlw1l 

ai..-1.ivity than Lheir 1,-ynthetic controls in the Len yeM"S aft.er adoption. On average, Lreatment st.ates had 

nggregate violent c:rime rates thnt were o.row1d 7% higher thun. their eiynthetic controltl live ycll.nl after 

passage and almost 15% higher ten yea.rs a.rt.er p!l.~sa.ge. Thblc 9 sugr,este thnt Lhe longer tho l~TC law is in 

affect (up to the tenth yoo.r thF.1t we e.nalyza), the grMter the cost ln terlll.ll of increased violent crime. 

Tnble IJ: The ImpocL of RTC Laws on tho Violent Crime Rate, DA'W covariate~, 1977-20L4 

" l"litwlo l'-\'aJu1. 

Proi,,rnlml d. C..-...,.t:,1 l~..:<>bo - R~ &t .ID i;m,1 
l'Nl,,..'Tilan.t.C:~ ~i....,. Rod..,...,s~ • ., lll>IJl'l'll 
l'n,()OT11oo d. ClftUl'OMl.ff PIM:<bo l!arl ... ,,,, 8wJO-,t aJ JJl l.md 

" B~•At•Ul)..,..ii.• . -

(I) ('J) /Ji l ~,---{~I !O} /;;; i!)_--iD) (lrir-
O.ll9 2.14'\•• -:r;~,- ~b- f.t1U~1r io.iii~~m·'· 1uw""""ti.~ rr-

(1.1:.1~1J (1M2}~ _ (2.!41J ~(2.ro) (J.'m) (l.6'1"1)~) 
1J.l JJ ~ 3l l<l J .J ~ ~ 8l JI 

O.i&I 11.lle,l (UIJ2 D. l~i D (1111 n.1,13!1 U Ulll Q.IUd um, ().(U:l 

11.l!lll ""n ll.l"i 11.l ll'l O. IRI U.100 0.2l 2 U.JJ4 n.1:12 o.~14 
O.OIIO ~.II~'! 0.l(JI 11.IM 0.113 n.1:1q 1~13!1 n.,.. U.l~B n.,q 
Q,l)a;j ~.mo Q,1114 Wllll 0.11,'>I DIX.i n.r.ti lltG8 001() UJ)(il 

Cll(uu.a. u;umwl" ia:b:t.L• ~~ ,-:r- uul. r~;.im; N • a-c:ml"' oJ t"klw !a u.ap.\. °"~ n1:ltlU! ja ~ ~ tirtw~ \bt p:ua..p iltlkttuo$ ia t.M -,td.a:c. i:,uo,t r.1,k la L.rou.mu.i: .,., .-,.U:,tlic ~ uiee t i. it \-ta ~L-1nlo; ~ am. •l dtt..a ,:,t c.t.rt \.it&lucd. 
Poi:iw~h-tb,,r.r.cr+W~~~,w.~ 
$(148 1 .. ft"Cl••.-s, AR" An A J 00 pt, QA ru I'(! xv t.A t.,tK, MJ Ml"! WO Mi ltl' NO NTl p;z .. ":M ~ Oil QK oq P,\ .so SD 1'N .x CIT Vft,, y.",• W\/ 
Tl:.u •,-,::t.:utic ~ ,v,e.1 ~ ,o.ttata UM ;.4a.:'&, ~\l&b.t.. ~ 1h,a bU.• 4b:M- ""=n sc::-r•t"'1 Giat , 1a ~ ~ &ot)' oca,::rtb«,cs ta tl,t ~ td.1. 

· • <MO. .. , <a.a.,, .... p<ncu 

'Tu.blc lll r~peatB tho Tablt1 9 annlysiti while dropplog the four tit.ates with n UV of the F{.l\,ISPE that i~ 

above twice tho average or t.ho sample. Toble 11 u.<icS a more stringent measure of assessing how well the 

synthetic control fit~ the pre-pasHage data. by dropping the sbt stat es with an nbave average CV for tho 

Rl.1SPR. It i~ striking how n.ll three; tables show roughly idr.nt.ical conclusions: RTC la.~ ru:e consistently 

tthown to increase violent crLme i;tarting three yea.r11 A.fter paasail'O. 

Tobie 10: The Impact of RTC Laws on the Violent Crime Rate, DAW covadate:1, < 2x Average 
Coefficient of Varlatlon of tho RMSPE1 1977-2014 

(IJ 11)~ {~) 
D.c67 2~ •t.910" 

(51 (&) (7) (~) -----r,;r \t~ 
J.2J~"' t:wt·-· -1=0.~111G""·= .. - 12.&t.1S"'iifil"' j ,} 

~ (1...,i"'. oll!~)~l-:.1!4) (~~ ('J.~l8i <,.~ ~) (1;!!'1) {2,'lr':0~ - <~u,.,r,_.,4} (MlOl (~.l>Jij 
~ - 24 11 ,,--- 71 

V...,w,l'.\•m, n11<1n !Im 0.1111< 1\, l'lll 11.lll2 0.0!l! U.Cl>l ll 1~1, llllU 11.m.: 
0.10< 0.1111 0.172 
O.llD O.IM O.llK 

0.l'Ni 0.:11:fl O ~UI 0.2Ml O.lllt IUI~ 
Oi l& U,IJll ~i O, Llff n.rn~ 0..11.( 

l'ropcrt\Ul ti C:<rnapond!a~ PlMicbo ;:.,1,,,. ... Bu,,lfla,,l it . ID f,.,d <1.1~1 
l'n,pml!<I d. Coat,p-U.1 l'\JQbo !ztwab !lipl&a.nl •I ,U:, U'O<I 0,ll!H 

11.Q:.,i U.11'-'l l!,;001 o.im n,!<li _ o'"'o'=lll====n~.o..:.•'..:.' 01.1111 <1.0:i.1 _ ~d Co,r'"p~ PIMr.~u bttm.1"9~1 .t ,ill L<,nJ O.IW 
·s~i::nQnt.~ 

( !filwm mw.l,u, lall:.&ba ~~ ~ ~ rauf.,l,ir~ lf - aa.mha of~ lu aJ.qJ,A 

Dt~ ""(\t\.w la Lu t!:JJ...:i.a h•ntttU \l.a pm:u&q, ~ tu U. ~ a~ 1111,i I.al bat.~ U1( ,y.,Q,UI a,utd rt..l • ~ lf"'9.1 """'"I...~ ~Lw....t .JJl • ' Ha.9 ~ c.b,. 4"""\uaw. 
~"" ~ b: L~ c-ui:flJ.1 hrm rwulusa t1w1. ,tu~ 
- LI et<••• ,\I( AA A7. W Ft. U./l ID X9 ;.-y ~A r.m Ml l,Uf :WO lo!!l SQ )<r; l'>< m· OB ox OJ< VA ~o Tll TX UT v~ WY 
6wla-J..dol/t,rp<>01_._,I!: l.(T"O!OWV 
~ flyllhdk a:unrla 'IMC\ t.o ~le ,nc ~ ~,Jrq.k,t '" ,ha ta\J.t. •\nrr.• ~ ~ird 'Uin{ u .. rt1i"'tfi1Na c:ar:thr::uWtm 4~fbc.:J .b. \bt l"Mb {,,!'i>\ , 

• P<:0.hJ, .. ,,.::'1':K ., u 4 p( ru;n 

34We dl!l<:uM the ,ynthetic control~ astillllllffl fur murder wtl property crlmu i:n sectioI! G bulow. [n aU ~"1.W4."ll, the t~1~b-yooJ 
effect is allll'd.Yli 1J011itiv&-0Ulffi<lt!lin.g -.hat RTO ln.WB increase ttlme-but not ~t.atlstical!y sll(llillcaot. The poinL cstima.tai llcr069 
lhe four !W)(U'JH 1<UggoRt RTC IAWII lnaewm Lhc t1111rdor rB.te by 5 to 6%, IUld the property r.ruur. rate by 1-3% lllLer !en y~M~. 
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Table 11: The Impact of RTC Laws on the Violen t Cr ime Rate, D AW cov11date.s, < l x Avcrag<~ 
Coefficient of Variation of the R l'\1ISPE1 1977-2011 

_ _ _ ::-{l) (1) (~~ l«I (D) {1) _ (B} : ~ jlOJ-
0,11\11 UIY.l. ~kl 0 G 19r" ui.- 7,IIOI.. inn.··· u..un··· 111.'l!llr'"' IUM-· 

1' 
~ - (1.tl'<) J l ,104) (l~) (\Ull:ll.._~,.ltl) 

Tl lt 77 :rt ----W- r. 
Pww.ln f 4 VMoo 
l'rcl>crllo<. ol C:0n,"Ptndln1 f'llall,o lr.<!Mftl<tl Slr,tl O>nl ol .10 , ..,.1 
_........, o/ Comw1,otdiu31'1>«,',., Tl«lo"W 81grlll°""I M ,«; U,,.I 
r:mporl.bs ol c-1""'.t!"« ,~ .... F.tlm.w StotlltaM u ~I 1..-'ll 
~cltff!lla pvctl.ara 

MU o.J1s n.1p;, 0.118 n.ooo o= 
0.100 l}.1~ 0.1n ~.,a, o 1n cuss 
(l o&:) 0.11ft 0.110 0.114 ~ · ~ 0.11$ 
0.016 0.0::,2 0.1116 Q.{132 O.GIO O Ol! 

(".alum. :uunb.n r""""" J:"'U.-,~ .,-. ~ ~ , N' - a..wn• al , !Aial m ~ 

~~(!UIO} 
~1 ~ 

- ~ (l,LlfJI 
20 ~ -

0.1\44 o.ou o.roo a.can 
b.JOO (l.1'll 0.204 {l~ 
0.13-0 0.1:M 0-l ~ Cll~ 
o.= oo-.i (U)r-) a~ _ 

~dad. ,...,w:>. r. ua- it11Tt1:,.,.. ~ tu 1W--ORM.p dl!.aa.. .. t. ~ ~ 1:rm::a t&Ja UJ lr~ a.d. ~ tmkd.Ata:t.i a.\ sfl,1"0 f•Jlll"...ln.knm ~ and .i w::. a1 '-\a ""'\m:!i 
Jt..dt,i ,-,..-vud hr ,i.. ~ 1:.-m ..,...J,q; .mm. dm ~ 
:R,tllrill la 1,TVU7, A.K. Alt Ali (;0 YL Q.A W !';!I l<Y L-A MI ~tl MO M!l NC NM N\I 011 Ot< C) H PA SlC 'J'til ,x t:•r VA Vt"Y 
!1.-1• ~J.4 ina ~1-a~1 K&MTNiJ. .Nt'C :.tl> WV 
TW iJO-.lnlCc cm:i..""d.l 1.,.J kl ,-,a&W lk.. pl,.,-41)) t,tttw.J,. la Lt.a q,i:vt ~ .. _. ~td ~ \b. ~ ~cW.UV ~ la lb» IUlla t.ut , 
• p < CJ.111, •• I <:O.iU, ,._.., p < UJJl 

B . The P lacebo Analysis 

Our abillLy to make val.id inferences from our synthetic:; control oEILiroates depends on the 8CCUI'acy o{ our 

11tru1dard error estimation. To test tha! robustnes!i of the eto.ud!'rd errors th.l:\t we prctumt wider t.he first row of 

Tables 9-11 and to gei a sense of whether the coefficien t.a that we measure are qualitn.Livoly lu.rge compured to 

those tlmL would be produced by c:hance, vm incorporatH an ana.lyRlr1 using plarnho treatment effects Hlncils.r to 

Ando (2015).36 For tllis analysis, wo generate 600 ects of randomly generated Tl'TC dates tho.I. a.re designed to 

re:iemble tho fl illtribution of n.ctual RTC pa..•,@.ge elates that we mie 1n our analysifl.3tl For each nf lbe 500 RHU! 

of randomly gonerat.ed RTC dal.ee, wo then usc the synthetic control methodology nnd I.he DAW predict.ors 

to estlmate thirty-three synthetic controls for ea.ch state whose randomly generated adoption year 13 between 

1981 a.ra.l 2010. \Ve tL'iC th.is <lAlA to estiruAt.c the percentage dilfcrcnce betwcc:n eacii placol>o treatu1cmt and 

its corresponding synthetlc control during both t.he year of the treatment and each of the ten post-trea~ment 

years (for wh!ch we bnvc <l11l.a) thnt follow it. We then test wlict.hcr the e1:1timntcd tn.~.1.tmcnt cfJcct for mcli 

posti-treatment year is statistically significant (using t he methodology described in footnot.es 23 a.ncl 31) . We 

afao repeat our esti:mation of the average treatment effect associAted with (>.lJ.d1 of the hm poat•trcntment 

years aft.er excluding stat.cs whose ooefficicut of variation is either ouo or two &hues the average obscr-vcd fur 

all (placebo) treatment 11tate.s, leaving u.s with 30 coefficient~ and p-volues corresponding to &i.ch of the 500 

sets of randomly generated pla.ccbo treatments that we cousi<ler. 

At the bottom of 'l).ble 9, we list t,he proportion of each post-tren.tmeot year's plocebo rcgrCSl!ions th.at 

wore ~1>1gnificru1t" at the .10 h.M!l, .0/'i lovel, and .01 luvel. We: provide tl.ir.so proportions to give I.ho reader 

J 6Ando (2015) ,:x1>mincs th<l lmpoct of CO•UJ-tructing nud~ plants o n local real p~r ropite tBJmhlc in<;omo iu ,Jnpan by 
generl\liug a eynt.het~ ooutrol for ev,:ry coostal municipality that irwtalled a nuclcac plant. Wbi!o the ave~ll)r,\l ~roatmenL cllcd 
me,a.qlj.t'«J. in our paper di/Tcni from Lne one used by Aodo, l\'8 folk..,.. Ando Ill , ~pc.olcdly eattuu:iiing averagfl placebo ell"t:elft by 
rancloialy uelecting d(lforunt aceaa to lli.'rS'll as plaeltbo trnatmects; (' l'ho sheer number of treJllmocJ\:8 that we torn conalderUll!" in 
tb.lR aJl'U)-m5 pI'6VBilt.a Utl from Um.tt[ng our placebo treatment 11n11.l:niill to statei1 that never 111fopt lITC law!\, but this ~lmj)]y 
n ,MnR ~b~t our p lace.ho ostimatui will likely be uiiw.d ag~rul !lnd.iog a quRHlf\Livol,y sigr,JfirJl.JJ~ o!fect or It'T'C laws Oil crimO, 
lll.n~-.: oom.e of our pluccbo t re&:me.r.i.tii will be ca-1,'turing the e!f<.'l.t of the p8!1&150 of B'.rC luw~ on crima r11tu~.) 'l'he 11<,1 un.l 
aveft.&u t rootment effect cnn theii be compared co tho dfatrlbu1lon of aver08e p4ocobo trea~t cffeda. Hee.llfiILI.. o.nd P eL<:roon 
(2014) also perfonn A ilimillll rlUldo.Dtlzatton procedure to estlmAlc ~ho signlllc11.t1co of theil eiUl/llltod avru-i-,(!i! Lroatmer.L cfu:ct . 
~vnRo c.t e.!. (2013) perform a Hlmflllr test to CP<Urninc bow tlui n~rago of <liffaront p lai;el,o effects comp~~ to ilia llV'l...,.agt: 
tre«.tment effect that they cneasnre Wtlng synthetic control techn iques, al:t hougb !Jura randomitation proceriurc di.ffar.'I from olll'll 
by tcztrlctiD~ the tlrlllng of placebo ~ren.t-mont.B ui Lbc axacf. dat P.R when a.ctu11l treo.tment..~ took pl1M:e. 

Mt>,forc spociliC{l.lly, we 1andornly chooso olgt,~ "'o.w& to oe ~"(...- pwsa ln'C li;.w,s , sec sta~c,i l,o pG."JS IITC luw11 bdorn 1981 , 33 
~\.ut re to paai ltrC lnws between 1981 nod 2010, t1ud three sta~ to pa.ga theit R1'C laws bel.w~w 2011 8.Ild 2014. (Wll!lhlugton, 
D.C. is not inclurlc,<l io t l:e p lacebo IJl4l}•&is Slll.C() i~ ill excluded Crom our me.Ji; ll!UllyBie.) Th<:IIC ligure?B ... ~re cbooan t o J'n.irror 
tho number Qr 11tlltC8 in each of tlic:1e categuric.:ti i:J1 our adu;:il datu set, 
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fm i1.1tuitive 8Cruie uf tbe poesiblo hin11 !U:!Bocin.tcd w[th our stand1ml !!rTOr e.'ltimn.tiou, 8.lth.ough (for LhH reason 

noted in footnote 35) i t is likely thn.t these placebo estimates n.rc cnpturh1g 1,ome of the effect of HTC laws. 

Table 9 show11 that the pl.n.cebo results tippear to be signifiClllt at the .01 level 2.2 percent of the timo for 

our first ycB.l' n..ftor pasaa.gc to ii.8 percent in Lhc t.e11th yeru. fo other words, Lho stan.dn.rd errors~ report nt. 

the Lop of Table O o.n, potentially underestimated , as our placebo a.verages are stotii;tically signifiOlnt more 

often than would be expected by cha.nee. 37 

As nnother check on the i,tatistical sign!ftcuncc o! our results, we compare l'tLcl1 of the ton codllcieut 

etttiruates in ·Tuhlt1 9 with th11 J ii;tribution of U,e 500 averugs placebo treatment effect!! tLni uae the samH 

crime ra.1e, posUrcntment year, ond ea.rnplc o.a tho given cstimote. To 11BBist in this comparison process, we 

report o. !JHtmdo p-value which is equal l.o the proportion of our placebo treatment tttEects whose ahaolute 

value is grco.tt:ir t han the n~olute value c,f the given estimated treatment clfet.-t. This pseudo [rvaluc provides 

~\llother intnitiYe measure of whether our mrtinul.ted averago treatment f'..ffoct11 are qualitativrly ln.rge compAted 

tn tho distribut ion of placebo effects. Our confidence that t he treatment cfTcet that we a.ro menauring for 

RTC law11 is real incr(-1..a.,-;cs if our C!Slimatoo treatment effect. i'< siguilico..ntly gTea,l,er than tho Vl\.St majority 

of our cstinw.ted average placebo troat:tmmt effects.38 Examining ou.r ]Jl:ielldo p-valUS':l in Thbles 9-11, we sea 

t.hat our violent crime result.I\ Me always slnt.lstically !rlgnlficant in compntmon to the <llstribution of placebo 

coeffident.::i a.t tho .Oo level after R~n years or rnure have p!UQ:Joo :;ince the treatment dii.Ltt. 

C. Synthetic Control Estimates Using the BC Explanatory Vari­

ables 

Table 12 provides syntheljc cont.rol esU.tMl..es of the impact of RTC laws on. violonl crime using lhe BC 

mo<lal'N tret of µredkt.orn.AA This model est imn.ltJH t hat RI'C 111.wa increase violent crimo cum;istently ii.Iler 

adopl.ion, rli;ing lo ~3.3% after ten yca..cs (algnilica.ni M I.he .01 lcvcl). 'T'his tenth-year effecl is n.lw quite clru!o 

to the corr<'.AJ)ouding DAV.l model's synthetic control ostitnate (Table 9), aa well as thA DAW o.nd BC panel 

data models' dwruny vn.rinblc cooflicicnts (Thi>lca 4-5). 

3t 1n gooeral, the ulil'mmce between ~iio propo rtion of plooooo results li.l&nificaa.t. at a i;lve11 lovt1l and the ~l~lfica.nce level lklolf 
~1uics across crlnu, rnwu und t:rentm,"'t 11clcction crite.i!l. We do not nbhl;l"V': aJJY con.ql!it.t;,1t ~cmkm:y inr the Migni6cance [.,..·d~ 
i,nd proportion of pl1icubo result1, slgnl.licn.nt 11t tho&e levcli, to converge whun rootridng th~ ~runplt1 to atlll.lJ:l 'Wi.tb a relAUvely 
lt>w R.\f8PE. 

38JlctnUJ9C oft.he oompu~Mion.al den,f.lndl! required to J,>Orfonn t!U!I aualy6is uni~ U-,a mo...~i11111rri li.lrolihoO<.I C6~imstion t.ecJ, 
11lqu,..--t!tt1 nut.ed optlr,iu Umt ·wtJ employ~d in our main aa,11.}irio (mentione\l in footnote 20}-wc iwrform tWa plooobo analysis 
using the ~yut~ module 'a !le Co.ult regresalon-t..t.:tcd technique fur aitimatlng t he M--ighhl !ISSigned tu en.ch predktot wbon con­
stru.ctJ.ng the &ynthetic cont.rot. 'Illis change Rhoulcl bw our eetll'nnk.11 o.gaimt ftndhig n signilica.'lt effi:<:t of kl'C lawfl on crimo. 
Sinro the n('j\,od option tcnc!s to imprnvo the r.r,i,tc;hiog process bl)twccn atutas, we W\luld expect Jargttr deviations betwwro our 
placebo trea.tmeot& and thelr synthutic controls v.•il,;n this option Is 1101 utilized. Th!.11 would auggeat n\nro dispersion In olU 
e&tima~od pl11cehn t.rcatment elie~ut ru1d .,. ,greater lJlcel.lbnod of mtlmatu1g tha.t our a.ct11ru tt~lmant affects ~c, not slgnifklilltly 
dHn.,rcnt from the d1J1tribution of p!ocebo dl'ccta. ln<locd , when pcriorn,lng c-11 corlicr version or thi!i plaoobo {m~lyisiJ;, wo found 
that our e&tin1Ate<l pooudo p-valueg wi:ro comllI'Vlltlvely wtinw.ted when comparing our non-11~-0d pseudo J)-~·"'1= with il::Ofk: 
producEd ualng t he ucsiod' functloc. 

3 °For certain tnmtment ststee wJt)J O cx.ecutiorui prlo, eo n:rC adoptlou, the synthetic: c:untrol program UJ ttoable to gener,.lli; 
a countaruu:tUAI unit . To l:'esolve t h!JJ problem, and t.Q 10..J.ntillll conslllt6tlcy in the procBRR of generating a. r.ount8lmctu.e.l unlL 
for the 33 LreaLmenL .ste.tcs, the E1Jtei:114lom vari11ble is drnppcd from Lhe BC llJodol in the synlhc\Ec control!; aoal~[!I. 
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Table 12: Tho Impact r,,f RTC Laws on tho Violi:mt Crime Rate, BC covari(ILes, 1977-201'1 
(1} J?)~i) {4 {~) {O) {'I} {~) ('iJ . (LO) 

- .~.---,Ncror.lllllJ<d--,=-,-::;,l'IS'=-- _-;;-D.3~:47 .111,ur · .f.li1-t· .ma0 6.21,!,0 f..1!£t" n.~&r-- l :1016...-..: n.Urr'0 13.JJT ... 

{1,107) (U.!11) {l.9'10) (WU) (:1.-9,8} _ 13.o!o) (a~) (4..B<t!) ('1-8l8l (
3
3
1
,~ -----

N ~ .JJ ~ Rl ~ J:i~ - =:13~==31=====-Sl __ ~ --=--- --'===----:: 
Skoda,J.~la~ 
G:.hJrn.a!l'l'lh.n l•Uc.414!)'1M,-~ ,- aula a::nLd...~ r< - mn1Nf 1Jf ~ ta-.:zi;:it. 
~ ~!a ~ddsa,e,, b«waq ~ptt~tWia.:u..la llll•~rr.maJ~ lo trtlliu.J.LM~kc,ni\ta.l '31.lu U.fJwn pnt1fNW)KA ltlw~ aul • I \um a!\ftai-..trn.at 

R-lh.1 r~ •111 u.- wulad. '-rm nnh:::a.& 1nm llm ~ 
_ ... _ , .... ~ ,\lU,lC() I'!. 1M W 119KY LA M!tl.ll U>U{Ol.l9 ill' )10~'» rm ~-..1 !I\' OIIOK ORPA 9C !ID'r~ ·,-x O\' "'· WV WY 
• p <01'1, - ; <00.S, ... . ;t <ll ill 

D . Synthetic Control Estimates Using the LM Explanatory Vari­

ables 

I.n our Pnrt II prurnl d.ut.n ann)ytlil;, we snw tbo.t RTC la.w11 were a..'®cintod with 11lgnificantly hlger ratBH of 

violent crlrne in the DAvV model (' Iahle d), the BC model (Thule 5, Panel A), and the 11M model (Tuble 7, 

Panel A), but not in the L~I model (Table 6, Panel A), nlthough both the LM and l\iIM modo~ did show 

RTC laws increased murder. Table 13 cetimalics the impnct of R'l'C lnws on Yiolent crime using Lhe LM 

:ipecilication.40 T'he cieLdniental effects of R;TC la.wt! on violent crime rntm1 ar1.111t11"ti1:1tically :.ignifica.nt at ihe 

.05 lovel starting five ycnra after t.he p8888ge of n RTC lnw, a.nd appear to incrcnsc ovor time. The trcntrucnt 

effects associated with Yiolent crime In Table 13 range from 1 'l.0% in the sevent,h postrtret~tment ye11r to 

12.8% in lhc lcnth poet-treatment ycnr. Rr:markably, the DA\\\ BC, and LM llynthetic control C'i;lt.imates of 

the impact of R1'C lam1 on violent crime are nearly Identical (compare Tables 9, l2, and 13), and this la true 

even when we limit the eruuplc of eta.tea in the mnnner ilP.acribed in TablCll 10-11-41 

Table 13: The I mpact of RTC Laws on t he Violent Cd.me Rate, LM covariates, 1977-2014 
(l) P> 1s1 <•l ,~r ci5f m:::: (A) M 10 

A,,,op;-1.....,J,t,,,cl'!'tl> -DOJl Bl9 4.230•• .uw 7 &jj'* tiii'- 10.!ll.4'";- J~.mm - ~o--;.1;,:,!M""·1="~' ---
(1,:m) (1-~) (3,'?!!J ('J.2M) ~ (J.211) (3,1~ f.).!ll4} (3i !HI) (~.,-l)) 

N 3:1 3l :13 J(J ,13 ll 3:1 Jl 3l ~I 

9itrnJ,JJt1N:1lu~ 
l.1i;lnnm nU"Dl;wTJ lr4jlu.t,,, Jo)fi.it.-.P )'lat wdcr ~bft; N = "lw.tw" of ,..kit lti l!im~ 

Oc;uamlt ~ ta t.'if_ dlt\f'ln,a; IJ,,rtft,cill "-c ).dc:ct,hcc ~ to 'Lli• Tlr.,l.rz.t ~ ry.1,1! ' " tr~ Md Q1li!utic cnttral ,-.1;at .&t ~ lk°ft tJttl~tM lblcn•l -.d I.I. dsu= ef ,ht 1~'.ftl 
IINU111~~fi,-ll-atttt.Y.t.l kr.111. ,-ult~ ,.,__1h\i~ 
8!.aiN !n v,;:o- Al( A1\ ,.l'. co .F(,.O~ m K!I KY LA YT., JdT MS ~iu Mrs i.fT ~ o lO) rifP: t,'J,,1 NV OB OIIC. OR. "'PA. 00 f!,!) T h' ·rx vr \ 'A W\' WY 
.. P ..: o..ro, .. P •: o OJ, .... , < Q.c;n 

E. Synthetic Control Estimates Using the MM Explanatory Vari­

ables 

Tobie 14 provides synthetic control estimates of the impact ofRTC laws on 'Violent. crime using the Moody und 

Mf'.lrYeU (2008) pred.ictors.4~ The tn.hlo revoolil that RI'C statC5 c:xporionc.cd ov~rnll violent crime rate.<i that 
40Tho modified pAnel data Mal}'S<:!I of L:M and MM, ehcrwn ln Panel 8 or Thblc11 6 ruid 'r, dJd 6nd RTC law!\ Iner= violent 

criino. In conductiug \lie l.M vaucl llo\.a tm.,,lym, we 11M?d ~ho vlolan\ am.I prOpCr~y ru-r~t mtce r&thor ti$, \l,o crimc-~pcci.fic 
nrrest ratB!l d~bed by r.oti autl Mw.Laro (1997) ow:iDg to the fad I.but ~W,. " 'OulU - ••mticJ.ly (a.nd impl'Qperly) pl.lu;,i tho imm.e 

vnrlabw 011 both al dee of tlu! regreaalon model. Thill obj ectlon Is Jesa import.lint tnitler ~ho ayn~hetlc control frameW(ltk. fobr 
thle rCMOc , 1Yll uso the!? oonJ.empcuancoUA e.rlmo.!i,ccillc n.rroet ra.te6 Jn our synLhaLlr. ".nnt,rtJI roodol UJ1lng the Lou 1U1d M 11~Wd 
(lllG'r) control VBJinbleR. 

~1The tentl!-yt!ar effect In tl.te 8}'U~UQUc controls an.alyiiie UBing the L~{ vu.l'l..~bl~J IN 12.5% when we elimlna:e t he ~Le.Le:., with 
oore thlUl twlce tbe averaRe CV of Lhe RMSPE. Knocldng out the flix stl\tefl with 1'-bovu-n.n~ngo m.luee of tb!s CV gr~u}rllle:i = 
almost idoatice.l Lll.G% effect. We ~1~ C!ltimotod the i mpact of Rte lav."!l on violent cnmc ulliog tbc &ynthetic controls npprooch 
a.nd the LM model rnoclU!ed to \111(1111.x DAW domogmphic V1W.ah!ES. This r.hfll-.Ko lncteu.eod tho eetims.ted teoth-YfllU' ln<:ri:ooo i:i 
violent crlme1 from 12.8% to 15.3'Y0-

i~ For U1e ~me n :,,..uolF c.l..,..;rilJcd fa Iootcotc 1.0, we USB the lagg1-'<! violoHt or property crime arrei;i; re.te ltt otv "'&rulll1ion. 
tabl,:,1 out 1,00 t.ho contempomnooue violent or property crl.tue a.crwt m\c 1JB 11, prodi.ctor in our syntbetlc contruw codo for tba 
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were roughly Hi% grcntcr t.ru>..n thClfle of Uwir: Hynthetic controla ten yearn nfter pnsiingo, which wa.q Al.1LLh1ti1:Rlly 

i;igni.licruit at the .01 levcl. The similarity of tho DA\.V I nc, LM, u.tal MM synthetic cont rols estimates of tho 

impact of fITC la.ws on crime is striking . .Moreovcr1 thew four sets or estlmateii a.re remarkably consistent 

with the DAW n.od BC pa.ncl data estimates of the impact o[ HTC laws , whirJt bolsters the CABe that the 

DAW and BC panel dat.o. specifica.t!ons provide more reliable estimat es of the impact of a:rc laws on violenL 

crime than. either the LM or 1,[\1 modcls."3 

Table 14: '.l.'bo Impact of RTC La.W!t on the Violent Crime Rate, MM covnrintos, 1977.2014 
lLJiJ M (II ) ii) M 

-.-~ °"'~ i;~-o,-m~,u-,,...,~'.In>=~o.~001-~1,-,!.!34 :,.uo·- '-~'Gi· ,.,n.,.. &.196" - ~"' 
N ~llOl) ~.'1G) ~;·&lJ) ~~-WI} gru) ~ .171} g} 1'1) {3.91!9) (,I.~~) ('3.1~ 

.11 81 - $1 --- - --------

· ;~-,.en.In~ 

tw'At!tll ltlM~ ~ poa~-C:• ,-.i a:a1a cmald1n lka; )( • a.a.'tw til. ~ ta MY.t{II• 
Otpadfflt. .,,.,t..h.J. LI ,:J,. ,tJtbnllrA ~ \h ... P""~ ,ll_t'.of,,,pl!d b:, U., ¥1.kxtl ctme n,.:k, !ti hmts::rw::c t.:1..:1 .. ,...~ ~ -...&aa 4 f""- JWW .. t:r-1-« !M(f1,'llol .,.., ~ ffira, ,r4 lln ,n.rm::u 
JJ-.f'#SU-• ~f,£ 1h' 0 .t ~M 'kn1 N9fJ.IL'b1 fmn t tl& ,.,...ra. 
!lta.'Ullln~o: A.k A1\A'1il"U ttr,Qlt. 1n ~ R'l" r.Ji, Mv..P.ff MN' \.!OW.9¥1' NC ND l'i'1R-l,'U!<VOA (>XOf\ l'.A W ULI T K" ' l'JC 1Jl' VA Y'iV \\"Y 
• ~ •: O.IO, ... p...: .0.0.5, ...... p •; O.Ul 

'Turning our 11.tt.eu~im1 to property crime5, we find littlfl syeLerru1tlt.: avid B1H:H that- R.TU lawe influence 

property crime in the iiynthctic control approach. Our aggregate property crime a.re neyer significant. 

F. Does Gun Prevalence Influence the Impact of RTC Laws? 

The wide vn.riJltioo in th e sto.Le-speeifi.c synthetic control csti.mn.Lcs thnl wl\.'l sc.cn w Figures 6 and 9 suAAcsts 

that greater confidence !ilionlcl be rt~pooed !n ~he aggregated estimates than in nny indivldor/.l 1:1tate elltimate, 

as iweraging a.croB!I a. e11bstantia.l number or states will tend to eliminate the noise in the cstit1111tcs. Another 

wo.y to distill Lhe signal from tbe noise in the E1tate-spccific estlmt.tes l!:i t.o cum,ider whether there is a plnusiblo 

l!Xp hu11.1 . .tury foct11r thtJ.t could explain underlying difforenc:es [n how RTC uduptiou iuflueacea violent crint11. 

O ne pooiible mcch.i.nism could be lha.t RTC Jawo will influence crime differently d cpendln1I on t he level of 

gun provakmco in the Rta.ta at t,hA 1.imil uf udoption.. 

MM liJleclficatlon_ 
•~ Ab we ha.w Reen prevlomuy, leavlug ou t Jla,le,, wi~h lnrgor CVRI,1PSEe barely ch.anga;i tho re!mlt.q: F;llmluall11g Htn~c, \\1~h 

twice the nverago CVRMSPE J.c~IK lo ..,. "~U1.41Wr.l t,mtb-y-oor uffcct u1ring MM vwiabl.ee oi l!i.0%, wul "l,hu.il:Uliu::s tbOIKI with 
11bm'O'nvm.age CVH.i.VHIP~ values leads to an est.Jo ..,.w,;1 i:Jlect u( 14.7"'A,, Wo ru!o ~timated the Impact of !UC ltlw11 011 vJoleot 
crlrttr, uelog tho syn,Jwttc control!; approach and I.he, MM lruldel mod1fletl t n 1~ llix DAW domograpbic , 'llliables. Tb!s change 
inw'-"llloo tho oatimatod tont b-~Br incroose In violent cr!mea Frum 15.3% t o 15.4%. 
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Figure 10 
nia lmp,act or GVh Prvvalonc4 on lhb lne10:,q11 111 Vlolont Cr1m11 Duo to RTC L~"'11 

(6,,.ntlurllc Control Eellma!IJt, 1977-2014) 
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l'Mlr&;a F111dle<i n1 !11,lelcloe C<!nlfflllod \\1ll, "1'!11111111 In N 3 '\'Mrs Pllol ID RTC l\c'ai,1Jnn t_, The S)n:!'lali~ c:art.ni 'tl-aolmottt Elllt:tdllfllo')-.d lo t,r lf,_.0 m"l!(7lt,, ~. 9Ul, 10th),_, allcr R't'e l><iopl'O'l 
ll'ootJneN. E!lod • • 14,.7 + ,t.l, R7 • QI.J~ P-nca. t • 1,M ; R-'2 2 0,07 , Rf,g'ffllioo ~,iightad IP/ pcpl!lltt!Wl 

Figure 10 shows the 11CJ1.ttcr diagram for 33 RTC-udopting; stat-cs, nnd relates the estimated impact on 

violent crimQ to a measure of gun prevalence. (Gun prevalence is proxied by tbo commonly used measure 

11bowing the fmctlon of tltticides inn Btn.te th1J.t are committro ~ih guntt.) The last llne of the note below 

F!gurc 10 pro\idcs the regression equation, which shows thn.t the gun pre,,-al.encc proxy is poslt lvcly t cln.tcd 

to the etltima.ted incrca.~e In ctlme, but the coefficient i5 not stnt1m;icn1Ly fdgnilicant (t = 1.54) and the R2 

value iB vory low.o\4 The populAtion-m:lglJ.ted me~n gun proxy lev-cl across our 33 states i.s 0.64 (roughly the 

level of Montunn)r which would bo llSSOciated with a 14% higher rate of violout crime 10 years nftcr El"C 

adoption. 

G. The Murder and Property Crime Assessrnents with Synthetic 

Controls 

Ueca1.15e the syuthotic controm estimates of the impact of RTC .lawtl ou violent crime 1u~formly generate 

st:11tistically signifiCAD.t cst.irnatc.s, we have hcrctofot"e focused on th.at !LDJllysii;. Our synthetic cont:tol cstiain.too 

of the impact of R:TC law:i on murd~i,· an<l property crimo oppeo,r in. Tubles A3-AI0 in the appendix. ':l,'hlle 

in all cases tha lcutb-year effect for these crimes is p061tivc, lu uo cwie is it statistically lliguificant at even 

the .10 level. 1'\lt murder, the point C8timH.tl'S suggest Bil incroo.se of 4-5 percent, and for property crime, the 

point estima.too l'lw1ge from 1-4 percent lnc:.r~lfflltt. 

The rclntivoly smaller impact of RTC lavni ou property crimo is not BUiprising. Much property crime 

occum when no l1ne i-1 around to notlco, so gur.i. use is rnu.r.b less p11t~atially relevr .. nt In property crime 

scenarios than in the C8.ti0 of violent crime, where victi.ms a.re ucccs&l\rily present.. Most o( the pernicious 

~A biVN'[a.le rcgrt:l!Sion that wght11 by tbe lnveniu of tbc CV of ~he "R.MSPE, rather the.n hy Btll,~ popufo.tion yieldi! ieoult~ 
sub!ltantively ld~n~lcal to tlwee (n 1''1glll'1l 10, Wo OH;O repeat tills iU1Al}'813 wbcm dropping the 5 !ltJ\l.il8 wlth the womt pre-p~o 
U\. (NEi, \'{V, M'l', SD, 1U1d ND), s.n<l 1-hlft modtflcaUou o.gn.in doM noL R11b!t~11111lvdy ch11.11go Iha li'lgtlte 10 rcgrcl!!llion rcftul\ft. 
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effects of R'l'C lA.Wll - with the axception of gun thefts - fl re likely t.o opern.te fn.r more power(1tUy to im:rease 

violent c.rimo ni.thcr than property crime. 

T he .s.nuiller impact of RTC laws on murder 88 opposed to violent crime ma.y simply reflect the great.er 

difficulty in gc11crnling prcciS<: estimates for a far Jess numerous, and hence much more "olatile, crime category. 

AltornaHvely, tho greater ability of police Lo atop murders tha.n overall violent crime llillY explain why tho 
synthetic controls estimates for murder arc wco.ker thlln those for violout crime, since we know from 'Tul.,le 2 

th&t R:TC .statlll! inc.re:uied poli(,"e employment by 8.39 percm1t tnore in the wake of ItrC a.dopt:ol1 than did 

non-RTU b"tates. Thi1:1 fact al0110 would have been 0.JC~cted to suppress mur<ltml in RTC 1:1ta.tes (relative to 

non RTC states) by about 5.6 perc(mt.~5 Since the syntheUc controls approach does not control for tho higher 

police employm~nt in the pcltlt-adoptiou phase for R'l'C stnteH, it may be appropriate io elevnte UtP. synthetic 

controls estimat.cs on murder t-0 reflect t.be ttrurdcr-datnpernh1g effect of 1:hoir jticrcac<l police presence. Such 

an ruljmitment won.Id yield stntiAtically significant increiuies in mtu-der attributable t,o RTC laws. 

Part V 

Conclusion 
The ext1m1:1ive array nf panel dat.a 8.nd ayntb.etic controh1 esti.matrui of the impiu:t o£ RTC l~Wo that we presenl 

uniformly undermine tho 11Morc Gmw, Less Crime" hypothet1is. There iB not cvon the slightt\St hint lu the 

dn1,11, that RTC laws reduce violent crime. lndccd, the weight of the cvlrlence from t.he panrl rlJJ.ta estin:mtes 

WI well as the gyuthetic contl'ol.ti !W1llyeit1 be!lt supportu the villw that the a<loption of ltTC laws t1uotjtonifoJJy 

ra.i.s~ O\'erall violent crime in the ~en years after adopUou. 

In our htltial pfl!lel data u.na.lytlhi, our profor:red DAW specificatlou rui well l.UI the BO spe<:if:ication predicted 

that HTC laws have led LO aLat;.istico.lly signilicll.O.L a.ad suhs~autial incrco.\ies in violo.nL crime. When tho LM 

a.nd 1fM models Wate a.pproprfo.t.ely a.djllllted , they generated the Ila.me findlngii, but evon without adjustment, 

Wiese modols 11howcd !ITC laws increuaed murder aign.iiir.o.ut.ly. We I.hen supplcmcnLed our p8.llel dnl.E). re11uHs 

1111ing our RynLhe1.ic oonhol methodology, a.ga.i.u llsing tho DAW, BC, LM, and MM epecifir.Jdions. Now the 

nn:rultll wore uniform: for a.11 four epac:ificatiorui, states t~t passed m'C laws ID(perienced 1~15% higher 

aggregate violent. c..Time rat.cs than t.hcir synthetic controls o.fter 10 yca.n, (results ihaL were elguilicant nL 

citl1Hr the .05 or .01 level aft.Hr five yoo.r~). The syoU1etic contrlJlll estimate,j for the n11pact of R'l'C laWB 011 

murder aud property crime were also uniformly posit.ive after ten yeare (but noL st.atisticolly signincant) . 

Thfl Hyrrthetic con~rola effoctH that we lfle5ijUrc ropr~ent mea11ingful incr~.u;es in vio)P.nt crimf! rate.;. 

following th~ adoption of H.TC laws, and this conclusion remained Uilchangcd oJLer restricting the sot of 

stn.tes con.'lidored b&!ed on model fit and after c.01ltlidering a la.rge numher of robuRt.netia chC<'.k.'I. 'While our 

placcl,o llilnlysia suggests that the stnrnlard errora nssocin.tctl wiLh roritc of these estimates mn.y have bec11 

bia.<red downward, the size of our average e-1:1t.imated treatment effect in comparisoo to the di'\trlbution of 

placebo effects indicates that tho deletcrioUB e1£ecta associat.cd witk RTC laws that we estimate for o.ggregnt.c 

violent crime arc qualitatively large compared to tiiose that we ·would expect to observo by chance. 

Tho consistency acrOE!8 different- specificatione and methodologies of the finding thnt RTC clevntr.a violent 

crime enables fur strouger conclualons than were pos.sible back when the NRC report was limited to analyzing 

4.'STbo importauL rCC-<1nt pap~r by Profeeaor,1 Ail.COD Chalfili a.nd Ju11tlo :McCrary oonditdffl t.hat hl15her polke employmanl ha11 
a dampening eJfoct on crlme, e.nd, most strlklngly, on muf,;l,:r, Specifically, Ch.e.l:in and McCra.ry (2013) find e138ticitie3 of •0,67 
for murder but ('mly -0.l'l for v1olunt crimt!fl l;l(ld -0.17 for property crime,. 
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data only through 2000 with t.he single tool of pol\nel data e,'lllunt.ion. Nonetheless, cstimRtion u!lins obRCr­

vaUonal data nlwnrs rest~ on numerous ll8Sumptions, so one must always bo alert to potcntie.l shortcomings. 

Fbr exu.mp le, if states that wcro exp~ted to experience future increases in crlme were more likely to adopt 

RTC laws, then we might exnggcrn.t.n the detrimental cifcct of RTC laws on cri.rnc. Given the very linutcd 

ability of politichmti, pun<.liti;, Md even ocf.ldamic ex:pert.s to corre<:tly predict crime trend~ OYe r this pel'iod, 

though, this problem of cndogoncity is unfilcly to mar our results. Po.ncl data. analysis cnn be susceptible! to 

problems of owitted variable bit;i.90, bul ihe synthetic controll:l approach WM dcslgued to better nddrel:ltt Lhat 

concern . 

The rc.o;ults prosented In this pa.per o.lso help to eicplnin iho longstanding discrq,ancy that has cx:istod 
beiWP.tm the ecouomot.dc res11ILH suggesting tho.t RTC biws increase erhllH flJld the percoptlon "on t.lie ground" 

that R1'C Inv.'?! are not associn!.c<l with a contemporaneous increase in crimo rnt.ei;. The conflkt. between these 

finding.q Lq rcAolv(~I when one renllieR tllAt. flince the crime aplkes of the late l!J8,(JR n.nd early 1990R, lll06t states 

l})q)ericnced lnrgc o.nd !mportunt crime dccrcnscs, including thos(I adopting RTC laws. Howt:.>ver, our n.nnlySls 

euggeRl'l th1LI; had states a.voided nrlnpt.ion of RTC I.aw~, I.hey would hav11 experienced greater clrnps in violnnt 

crime. Indeed, ati Figure l illustrated, while HTC stntet1 .l.ia.ve now fallen below their violcnr cr1nm rntea of 

1977 by o.bouL 9 Ot' l0%, the states ihn,L dlcl not adopl H'.l'C laws enjoyed violent crlme drops from the la te 

197Qij of over 40% , 

F in.ally, while! this pu.pcr has focused on the sUU-istical estimation 0£ lhe impact o( llTC laws, it is ueof.ul 

to con.<.idar the mec.hanisms by which RTC laws wc1uld lead t o net iI1cteru;es in violent r..rime; that is , the 

i;tai i.Blical evidence shows us Lhnt whalever benclicifLJ eliec~tt HTC lnwA h.avti in reducing violence, tJ:iey rue 

outweighed by grAa.ter harmful effects. The most obviouR m.a<:ba.nif!Ill is that th!l RTC permit holder may 

cumruit a crime that l11c1 !Jr ttha would not hm<ti committed witlumt; the perm.it. A uuml,iir of high profilll 1:rlmes 

by lU'C pennit holders would seem to follow thie pat tern : George Zimmennan, the popcorn killer at a Florid~ 

movie theater who W8!! angry nt a futher teicting n. bu.ll)1litter, and the angry gill! station k.!llar (shooting a 

black Leen for playing loud rap music) nre all lr1d ividua.Js who would likely never have killed anyone hl\d they 

not. bad an RTO permit ('I'toU,a, 2012; Robln'!, 2011; Luscombe, 201'1). Of coUI'11e, aggmvnted rui!!aults arn far 

more corntnon thn.n murder (albeit far less visible to i hc public), so the so.me impulses the.t generate killingR 

nl8o work l.ci tttimulate aggrnvntP.rl a.~ults (a.nd henCf! nverali violent crim H) , 

Somo hav-e questioned whet.her permit holders coUtmit enouiµi crime io substantially clevnlc violent crimi~ 

nality, citing a.pparently low rates of official withdrawals from permit holder :;1 convicted of crimes. 'l\vo points 

need to be mnde !n rcapouae to this clninl. First., officio.l witlith·n.w11.ls clearly undetslat.o cri.miruility by permit 

hold~nJ- For example, convictlonti for violent crime are fa.r smaller than l\.C\.ij of violent crime, s,, rne.uy permit 

holrlcrs would never face offieiAl withdrawal of th.cir p-OrmitB even if they committed o. violent r.riminal u.ct 

that would ~rrant s uch termination . Moreover, official withdra:wals will be unnecessary when the offending 

permit holder iH killed. In the nightma.i'H =a for RI'C, two Mid1ig1W pen:rnt holdiug ru-iYen, pulled OVllr l.o 

battle! over a -tailgatlng diBpute in Sept ember of 2013 and cn.cl1 shot and killed the other. Again., without 

pe.rmits th.is would likely have not hcx:n a double bomicide 1 but note that no offido.l a.ct.[011 to terminnte 

permits would ever be r ecorded in n cru;c Hko this (Stuart, 2013). 

The second critic!M point w that RTC laws also increase crime by individuals other tha.n permit holders 

lo n variety of wn.ys. Fust, the culture of g111J carrying cn.n promol.o confro:ntntionB. P rr.s11u1a.bly, George 

'limmerllU.l.!1 vroul.d no~ have b.as.sled Trayvon ~·fa.rtin if Zimmerman had not had a gun. 1f Martin. W 

11BBaulted Zimmcnna..n, the gun permit then could have been viewed o.~ a stimulant to cnruc (even if the 

permit holder v,ns not the ultimate perpetrator). The mc.ssagC$ of the gun culture Cillt promote fear nod 
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